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ABSTRACT 

The set of programs known as "MIT Geophysics 

Program Set I" has been expanded, edited, and upgraded to 

form Set II. This new set consists of 26? programs for 

the IBM 709, 7090, 709^ and is available to qualified appli- 

cants, via magnetic tape copies of the symbolic decks, 

from the Seismic Data Laboratory of United Electrodynamics. 

A complete copy requires two 2400 foot high density (900 

BPI) tapes. 

The symbolic decks of Set II form an interlocking 

system of self-documenting (including examples) subroutines 

written in FORTRAN and PAP (compatible with F0RTRAN-1I) 

concerned primarily with single and multiple time series 

analysis. Because of the subroutine nature of its con- 

struction, however, much of the system is readily accessible 

for use in other computational areas. 

The new programs in Set II concentrate largely 

on utility functions (graphical and other input-output, 

miscellaneous numerical operators) and on time series 

operators for multidimensional and multi-input processes 

(including in particular high speed recursion techniques 

for solving least squares simultaneous equations), A hand- 

ful of specialized or outmoded programs from Set I has been 

suppressed; most of the others have been upgraded with 

respect to documentation; and some have been modified with 

respect to coding. 
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1.  Introduction 

MIT Geophysics Program Set II is an expanded, 

modified version of Program Set I which was introduced 

(Simpson, 1962) as follows. 

"The MIT Department of Geology and Geophysics 
has a history in time series computations by high 
cpeed computers which extends back to 1952 when 
it began using Whirlwind I to instrument Wiener's 
optimum filter concepts in the signal-noise prob- 
lems of reflection seismology. Since then it has 
steadily developed and expanded the computer 
technology of time series analysis, adapting 
computational concepts to the shifting ground of 
new machine languages. 

"The programs developed in this process have 
been made available on an individual basis in 
the past but, particularly with impetus from 
VELA UNIFORM research, the increased volume of 
requests have necessitated a more concentrated 
effort to systematize this distribution. More- 
over, the widespread adoption of FORTRAN and 
IBM 700 series machines Justifies for us the 
considerable effort we have taken to carefully 
document and assemble the large number of our 
most useful programs which we are now making 
available as ''MIT Geophysics Program Set I. 

"Symbolic programs are the best for general 
distribution and because of the number of cards 
involved (over 23,000) we have chosen to transmit 
them by magnetic tape. The symbolic programs on 
the tape copies are completely self-explanatory. 
The present report is concerned with supplementary 
information such as complete tables of contents, 
conventions used in program design and descrip- 
tion, details on the production and testing of 
the master tape, and a KWIC-type index to the 
programs. 

"The bulk of the programs included are the 
work of Stephen M. Simpson, Jr., Jon F. Claerbout, 
James N. Galbraith, and Ralph A. Wiggins, but 
they include contributions from Jacqueline Clark, 
Enders A. Robinson, Roy J, Greenfield, and there 
are a Tew programs originating in the MIT Compu- 
tation Center as well as one or two modifications 

_     ,: - -^    ^ --U^ 1   .^ j,, 



of FORTRAN system routines. Authorship Is given 
individually in the conment cards of each program. 

NThe production and testing of the master tape 
involved not only the work of the authors but 
also extensive test program writing by Joseph 
Proclto and seemingly endless card preparation, 
handling and editing by Elizabeth Studer, Dauna 
Trop, and Karl Qentili to whom the authors are 
most grateful. 

"Test computations were performed boch on the 
IBM 7090 at the MIT Computation Center and on 
the IBM 709 of the Cooperative Computing Lab- 
oratory of MIT, with the valuable assistance of 
Michael Saxton and Anthony Sacco, respectively," 

The above jervea to Introduce Program Set II 

with the following additional comments 

1. The symbolic card count no exceeds 30,000. 

2. The names of Mrs. Jtyrna Kasser, Regina 

Lahteine, and Mrs. Barbara Cullum should be added to the 

list of those assisting in punched card work and the names 

of John Harmon, Thomas Burhoe, Mason Fleming and William 

Jarvis to the list of computer operators. 

3. The IBM 709^ of the MIT Computation Center 

was the principal computing instrument used during the 

period since Program Set I. 

REFERENCE 

Simpson, Jr., S. M., 1962, Magnetic tape copies of MIT 
Geophysics Program Set I (Time aeries programs 
for the IBM 709i 7090): Sei. Rept. 4 of Contract 
AP 19(604)7378, AFCRL-65-5Ü7, Tf&K Project 
VELA UNIFORM. 
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2. Tables of Contents of the Symbolic Tapes 

The symbolic versions of the 26? programs of 

Set II appear on two BCD tapes, 116 on the first tape and 

151 on the second. The first file of each tape gives a 

table of contents for that tape, and the remaining files 

are the successive programs, ordered alphabetically by 

program name, terminated by an "END TAPE" file. Consequently 

the first tape contains 118 files and the second one 153 

files. The following 11 pages show listings of the first 

files of the two tapes. 

m 
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Listing of first file of Tape 1 of 

Profrram Set II (Page 1 of 5) 

• TABLE OF CONTENTS 
• FILE NO.   1 ON THIS TAPE IS 
•TABLE OF CONTENTS 
• FILE NO.   2 ON THIS TAPE IS 
•A'SVAL FAST ABSOLUTE VALUE OF A VECTOR 
• FILE NO.   3 ON ^H.i TAPE IS 
•AOANL MODIFY AUTO- OR CRÜSS-CORRELATIONS FOR DANIELL SPECTRA 
• FILE NO.   4 ON THIS TAPE IS 
•AOCK MODIFY A SET OF VARIABLES BY A CONSTANT OR BY CONSTANTS 
• FILE NO.   5 ON THIS TAPE IS 
•AHPHZ AMPLITUDE AND PHASE FROM REAL AND IMAG'MARY, OR REVERSE 
• FILE NO.   6 ON THkS TAPE IS 
•ARRCCL FIND A MATRIX COLUMN WITH ARBITRARY INDEX 9Y INTERPOLATION 
• FILE NO.   7 ON THIS TAPE IS 
•ARCTAN ARCTANGENT FUNCTION 
• FII c NO.   8 ON THIS TAPE IS 
•ASPECT FAST COSINE TRANSFORMS OF ONE-SIDED AUTOCORRELATIONS 
• FILE NO.   9 ON THIS TAPE IS 
•ASPEC? AUTOSPECTRUM BY COSINE TRANSFORM OF AUTOCORRELATION 
• FILE NO.  10 ON THIS TAPE IS 
•AVRACE FIND AVERAGE OF FLOATING VECTOR 
• FILE NO.  11 ON THIS TAPE IS 
•BLKSLH SUMMATION OF VECTOR OVER ABUTTING BLOCKS OF CONSTANT LENGTH 
• FILE NO.  12 ON THIS TAPE IS 
•BOOST ADD A CONSTANT TO ELEMENTS OF A FXU OR FLTG VECTOR 
• FILE NO.  13 ON THIS TAPE IS 
•CARICE SPACE CARRIAGE N LINES OR RESTORE PAGE 
• FILE NO.  14 ON THIS TAPE IS 
•CHISCR COMPUTE CHI-SQUARE FOR CONSTANT PROBABILITY CASE 
• FILE NO.  IS ON THIS TAPE IS 
•CHOOSE SET A LIST OP VARIABLES TO ONE OF TKC SETS OF VALUES 
• FILE NO.  16 ON THIS TAPE IS 
•CHPRIS FAST REVERSAL OF SPECIAL VECTORS (AS PRODUCED BY SPLIT) 
• FILE NO.  17 ON THIS TAPE IS 
•CHS1GN CHANGE ALL SIGN BITS OF A VECTOR 
• FILE NO.  18 ON THIS TAPE IS 
•CLKON CHECK IF INTERVAL TIMER IS ON MAKING ON-LINE REQUEST IF NOT 
• FILE NO.  19 ON THIS TAPE IS 
•CLCCKI (7090) FOR REAL TIME TIMING IN SECONDS USING 7090 INTERVAL CLOCK 
• FILE NO.  20 ON THIS TAPE IS 
•CMPARP COMPARE PA!RS OF VARIABLES OR A SET OF VARIABLES FOR EQUAL»TY 
• FILE NO.  21 U« »HIS TAPE IS 
•CMPARV FAST COMPARE TWO ARBITRARY MODE VECTORS FOR IDENTITY 
• FILE NO.  22 ON THIS TAPE IS 
•CMPRA COMPARE ARITHMETICALLY TWO WORDS WHERE -0 IS LESS THAN +0 
• FILE NO.  2'i ON THIS T1PE IS 
•CNTRCB CONTOUR A MATRIX ON THE PRINTER IN DECIBELS 
• FILE NC.  2* ON THIS TAPE IS 
•CNTRCH FIND CONTOUR LEVPLS FOR PLOTTING A ROW OF DATA 
• FILE N^.  25 ON THIS TAPL IS 
•COLABL LABEL PRINTER COLUMNS WITH INCREASING l-OIGIT INTEGERS 
• FILE NO.  26 Or THIS TAPE IS 
•COLAPS COLLAPSE ONE-SIDED VECTOR INTO SMALLER RANGE 
• FILE NO.  27 ON THIS TAPE IS 
•CONTLK CONTOUR OF MATRIX SUBSET ON OFF-LINE PRINTER 



Listing of first file of Tape 1 of 

Program Set II (Page 2  of '3) 

• FILE NO.  28 ON THIS TAPE IS 
•CONVLV COMPLETE CONVOLUTION OF TWO TRANSIENTS 
• FILE NO.  29 ON THIS TAPE IS 
•CONVLV-II       COMPLETE CONVOLUTION OF TWO TRANSIENTS 
• FILE NO.  30 UN THIS TAPE IS 
•COSIS FAST COSINE AND/OR SINE TRANSFORMS OF ODD-LENGTH SERIES 
• FILE NO.  31 ON THIS TAPE IS 
•COSP FAST COSINE ANO/OR SINE TRANSFORMS FROM 2 OR 4 EVEN-ODD PARTS 
• FILE NO,  32 ON THIS TAPE IS 
•COSTBL GENERATE COSINE OR SINE HALF-KAVE TABLES, FIXED OR FLOATING 
• FILE NO.  33 ON THIS TAPE IS 
•CPYFL2 FAST COPY FILE FROM ONE TAPE TO ANOTHER - VERSION 2 
• FILE NO.  34 ON THIS TAPE IS 
•CROSS CROSSCORRELATICN OF TRANSIENTS BEGINNING WITH ZERO LAG 
• FILE NO.  35 ON THIS TAPE IS 
•CROST CR0SSCÜK4ELATI0N OF TRANSIENTS BEGINNING WITH ANY LAG 
• FILE NO.  36 ON THIS TAPE IS 
•CRSVI» CROSSCORRELATION OF TRANSIENT VECTORS OF MATRICES 
• FILE NO.  37 ON THIS TAPE IS 
•CSOUT OUTPUT VARIABLES FIVE PER LINE IN G FORMAT 
• FILE NO.  38 ON THIS TAPE IS 
•CUFIT1 FIND CUBIC WHICH EXACTLY FITS 4 EQ'^LLY     ED POINTS 
• FILE NO.  39 ON THIS TAPE IS 
«CVSOLT OUTPUT COLUMN VECTORS BY NORMAL OR LITERAL FORMATS 
• FILE NO.  40 ON THIS TAPE IS 
•DACECK LIST DATA DECK AND REPOSITION TAPE TO FRONT OF DECK 
• FILE NO.  41 ON THIS TAPE IS 
•DELTA DELTA FUNCTION AND STEP FUNCTIONS, FLOATING AND FIXED POINT 
• FILE NO.  42 ON THIS TAPF IS 
•OERIVA DERIVATIVE OF A VECTOR BY DIFFERENCING 
• FILE NO.  43 ON THIS TAPE IS 
•OIFPPS DIFFERENCE FIXED OR FLOATING VECTOR ELEMENTS IN PAIRS 
• FILE NO.  44 ON THIS TAPE IS 
•DISPLA (709)    WRITE HOLLERITH TEXT ON SCOPE 
• FILE NO.  45 ON THIS TAPE IS 
•DISPLA(7090)    WRITE HOLLERITH TEXT ON SCOPE 
• FILE NO.  4& ON THIS TAPE IS 
•DIVICE DIVIDE A FLOATING VECTOR BY A CONSTANT 
• FILE NO.  47 ON THIS TAPE IS 
•DOTJ vECTOR DOT PRODUCT WITH ARBITRARY INCREMENTS 
• FILE NO.  48 ON THIS TAPE IS 
•DOTP DISPLACED DOT PRODUCT OF 2-DIMENSIONAL ARRAYS 
• FILE NO.  49 ON THIS TAPE IS 
•DSPFPT VARIABLE ORIGIN FORMAT GENERATOR FOR SCOPE SUBROUTINE OlSPLA 
• FILE NO.  50 ON THIS TAPE IS 
•DUBLX FAST DOUBLING OR HALVING OF A VECTOR (FIXED OR FLOATING) 
• FILE NO.  51 ON THIS TAPE IS 
•EXCHVS EXCHANGE ANY TWO VECTORS 
• FILE NO.  52 ON THIS TAPE IS 
•EXPAND HI-SPEED EXPANSION OF A VECTOR UNDER CUBIC INTERPOLATION 
• FILE NO.  53 ON THIS TAPE IS 
•FACTCR FACTOR POWER SPECTRUM TO FIND MINIMUM PHASE WAVELET 
• FILE NO.  54 ON THIS TAPE IS 
«FAPSLM COMPUTE A LOGICAL SUMCHECK 



listing of first file of Tape 1 of 

ProKram Set II (Page 3 of 5) 

• FRE NO.  55 ON THIS TAPE IS 
•FASrM FAST SCAN VECTOR FOR ELEMENT EQUAL OR GRt.TER THAN GIVEN VALUE 
• FILE NO.  56 ON THIS TARE IS 
•FASCL8 FAST EVALUATE CUBIC FOR EVENLY SPACED ARGUMENTS 
• FILE NO.  57 ON THIS TAPE IS 
•FASTRK FAST TRACK THROUGH A VECTOR OF INDICES 
• FILE NO.  58 ON THIS TAPE IS 
•FOOT FAST OTT PRODUCT OF TWO VECTORS 
• FILE NO.  59 ON THIS TAPE IS 
•FIRE2 TWO-DIMENSIONAL FILTER BY RECURSION 
• FILE NO.  60 ON THIS TAPE IS 
•FIXV FIX A FLOATING VECTOR WITH OR WITHOUT ROUNDING 
• FILE NO.  61 ON THIS TAPE IS 
•FLCATM FLOAT ANY MACHINE LANGUAGE INTEGER 
• FILE NO. 62 ON THIS TAPE IS 
•FLCATV FLOAT A VECTOR 
• FILE NO. 63 ON THIS TAPE IS 
•FMTOtT WRITE OUTPUT TAPE WITH NORMAL OR LITERAL FORMAT VECTOR 
• FILE NO.  6A ON THIS TAPE n 
•FNCFPT ACCESS TO LITERAL OR ORDINARY FORMAT 
• FILE NO. 65 ON THIS TAPE IS 
•F<MME  (709) ADVANCE FILM FRAME ON SCOPE 
• FILE NO. 66 ON THIS TAPE IS 
• FRAME(70901     ADVANCE FILM FRAME ON SCOPE 
• FILE NO.  67 ON THIS TAPE IS 
•FRQCT1 FREQUENCY DISTRIBUTION OF A FIXED POINT VECTOR 
• FILE KG.  68 ON THIS TAPE IS 
•FRQCT2 FREQUENCY COUNT OF NUMBER OF VALUES OF A SERIES IN GIVEN RANGES 
• FILE NO.  69 ON THIS TAPE IS 
•FSKIP SKIP FORWARD OR BACKWARD OVER FILES ON TAPE 
• FILE NO.  70 ON THIS TAPE IS 
•FT24 HIGH SPEED 2* POINT SPECTRUM 
• FILE NO.  71 ON THIS TAPE IS 
•FT24  -II       HIGH SPEED 24 POINT SPECTRUM 
• FILE NO.  72 ON THIS TAPE IS 
•FXCATA SCALE, CONVERT FLTG. VECTOR TO MACHINE INTEGERS OR CONVERSELY 
• FILE NO. 73 ON THIS TAPE IS 
•GENHCL GENERATE HOLLERITH FIELD 
• FILE NO. 74 ON THIS TAPE IS 
•GETHCL GET HOLLERITH OAi'A FROM CALLING SEQUENCE 
• FILE NO.  75 ON THIS TAPE IS 
•GETRC1 ACCESS ROUTINE FOR RAND CORP. MILLION RANDOM DIGITS FROM TAPE 
• FILE NO.  76 ON THIS TAPE IS 
•GETX ALLOWS VARIABLE DEPTH INDEXING OF VECTORS 
• FILE NO.  77 ON THIS TAPE IS 
•GNFLT1 GENERATE SYMMETRICAL FI, TER WITH GIVEN AMPLITUDE RESPONSE 
• FILE NO.  78 ON THIS TAPE IS 
•GNH0L2 GENERATE HOLLERITH CHARACTERS 
• FILE NO.  79 ON THIS TAPE IS 
•GRAPh MULTIPLE FRAME SCQP'c   PLOTS OF VECTOR SETS 
• FILE NO.  80 ON THIS TAPE IS 
•GRAPI-x SUBROUTINE GRAPH EXPANDED OVER VERTICAL FRAMES 
• FILE NO.  81 ON THIS TAPE IS 
•GRUP2 riVIOE THE X AXIS INTO EQUALLY PROBABLE RANGES 



Listing of first file of Tape 1 of 

Program Set II (Page ^ of 5) 

FILE NO. 82 ON THIS TAPE IS 
HLAOJ HOLLERITH LEFT ADJUST OR RIGHT ADJUST FUNCTION 

:ILE NO. 83 ON THIS TAPE IS 
HSTPLT HISTOGRAM PLOTTING FOR SUBROUTINE GRAPH 

FILE NO. 84 UN THIS TAPE IS 
HSTPLT-II       RAR GRAPH PLOTTING FOR SUBROUT'NE GRAPH 

FILE NO. 85 ON THIS TAPE IS 
HSTPLT-IIIC709J CUBIC CURVE SCOPE PLOTTING FOR SUBROUTINE GRAPH 

FILE NO. 86 ON THIS TAPE IS 
HSTPLT-III(7090JCUBIC CURVE SCOPE PLOTTING FOR SUBROUTINE GRAPH 

FILE NO. 87 ON THIS TAPE IS 
HVTOIV SPREAD OUT HOLLERITH VECTOR AS FORTRAN INTEGERS 

FILE NO. 88 ON THIS TAPE IS 
IOERIV INVERSION OF DIFFERENTIATION BY DIFFERENCING 

FILE NO. 89 ON THIS TAPE IS 
IFNCTN INVERSION OF A MONOTONE FUNCTION BY LINEAR INTERPOLATION 

FILE NO. 90 ON THIS TAPE IS 
IINTGR INVERSION OF TRAPEZOIDAL INTEGRAL 

FILE NO. 91 ON THIS TAPE IS 
INDATA FAST AND CONVENIENT RETRIEVAL OF JATA FROH A SPECIAL TAPE 

FILE NO. 92 ON THIS TAPE IS 
INDEX HYBRID SUBPROGRAMS FOR INCREMENTING» TESTING» AND SETTING 

FILE NO. 93 ON THIS TAPE IS 
INTGRA INDEFINITE INTEGRAL BY TRAPEZOIDAL RULE 

FILE NO. 94 ON THIS TAPE IS 
INTHCL INTERPRET HOLLERITH 

FILE NO. 95 ON THIS TAPE IS 
INTOPR INTERPOLATION OPERATOR FOR 1 TO 4 EVENLY SPACED DATA VALUES 

FILE NO. 96 ON THIS TAPE IS 
INTSLM INTEGRATED SUMMATION OF A FLOATING OF FIXED VECTOR 

FILE NO. 97 ON THIS TAPE IS 
IPLYEV COMPLEX POLYNOMIAL EVALUATION 

FILE NO. 98 ON THIS TAPE IS 
ITOMLI FAST CONVERT FORTRAN INTEGER VECTOR TO ML I VECTOR 

FILE NO. 99 ON THIS TAPE IS 
IVTOI-V PACK UP FORTRAN INTEGER VECTOR AS HOLLERITH VECTOR 

FILE NO. 100 ON THIS TAP' IS 
IXCARG LOCATE ARGUMENT WITH RESPECT TO COMMON 

FILE NO. 101 ON THIS TAPE IS 
KIINT1 PROBABILITY THAT A CHI-SQUARED VARIATE EXCEEDS A VALUE 

FILE NO. 102 ON THIS TAPE IS 
KOLAPS COLLAPSE ODD-LENGTHED VECTOR ABOUT ITS MIOPOINT 

FILE NO. 103 ON THIS TAPE IS 
LIMITS CHECK THAT VARIABLES FROM LIST FALL WITHIN GIVEN LIMITS 

FILE NO. 104 ON THIS TAPE IS 
LINE (709)      FAST ARBITRARY STRAIGHT LINE SEGMENT ON SCOPE 

FILE NO. 105 ON THIS TAPE IS 
LINE (7090)     FAST ARBITRARY STRAIGHT LINE SEGMENT ON SCOPE 

FILE NO. 106 ON THIS TAPE IS 
LINEH  (709)    PLOT FAST HORIZONTAL LINE ON SCOPE 

FILE NO. 107 ON THIS TAPE IS 
LINEM7090)     PLOT FAST HORIZONTAL LINE ON SCOPE 

FILE NO. 108 ON THIS TAPE IS 
LINEV  (709)    PLOT FAST VERTICAL LINE ON SCOPE 



Listing of first file of Tape 1 of 

Program Set II (Page ^ of ^) 

FILE NO 
UNEV(7090} 

FILE NO 
-INTRl 

FILE NO 
LISTNG 

FILE NO 
LOC 

FILE NO 
LOCATE 

FILE NO 
LSHFI 

FILE NO 
LSLIKE 

FILE NO 
LSSSl 

FILE NO 
SATINY 

FILE NO 
ENC TAPE CARD 

. 109 ON THIS TAPE IS 
PLOT FAST VERTICAL LINE ON SCOPE 

. 110 ON THIS TAPE IS 
LINEAR INTERPOLATION IN A TABLE 

. Ill ON THIS TAPE IS 
LIST AUXILIARY INFORMATION FOR AN INOATA-OUDATA TYPE TAPE 

. 112 ON THIS TAPE IS 
CORE LOCATION KITH INDEXABLE ARGUMENT 

. 113 ON THIS TAPE IS 
LOCATE AND OPERATE SUBROUTINES BY PROXY CALL STATEMENTS 

. 114 ON THIS TAPE IS 
LOGICAL SHIFT FUNCTION 

. 115 ON THIS TAPE IS 
LEAST SQUARES LINE 

. 116 ON THIS TAPE IS 
LEAST SQUARES SHAPER BY SIDEWAYS ITERATION 

. 117 ON THIS TAPE IS 
INVERSE OF A MATRIX 

. 118 ON THIS TAPE IS 
IN FORMAT!IH»t6Xt8HEND TAPE) 

8 



Listing of first file of  Tape 2 of 
Program Set II   (Page 1 of 6) 

• TAHLE OF CONTENTS 
• FILE NO.   1 ON THIS TAPE IS 
•TABLE OF CONTENTS 
• FILE NO.   2 ON THIS TAPE IS 
•MATMLl SQUARE MATRIX MULTIPLICATION 
• FILE NO.   3 ON THIS TAPE IS 
•MATML3 N X M MATRIX BY M X L MATRIX MULTIPLICATION 
• FILE NO.   4 ON THIS TAPE IS 
•MATRA MATRIX TRANSPOSE 
• FILE NO.   5 ON THIS TAPE IS 
•MATRA1 SQUARE MATRIX TRANSPOSE 
• FILE NO.   6 ON THIS TAPE IS 
•MAXSN FIND SIGNED OR UNSIGNED EXTREMAL VALUES OF A VECfOR 
• FILE NO.   7 ON THIS TAPE IS 
•MAXSNM EXTREMAL VALUES OF MATRIX ELEMENTS 
• FILE NO.   8 ON THIS TAPE IS 
•MOOT DOT PRODUCT OR REVERSED DOT PRODUCT OF VECTORS OF MATRICES 
• FILE NO.   9 ON THIS TAPE IS 
•MDCT3 ÜOT PRODUCT OR REVERSED DOT PRODUCT OF VECTORS OF MATRICES 
• FILE NO.  ID ON THIS TAPE li 
•MEMUSE OFF-LINE PRINT OF MEMORY USAGE - PROGRAM AND COMMON 
• FILE NO.  11 ON THIS TAPE IS 
•MFACT FACTOR A SYMMETRIC POSITIVE DEFINITE MATRIX 
• FILE NO.  12 ON THIS TAPE IS 
•MIFLS MULTI-INPUT FILTER BY LEAST SQUARES 
• FILE NO.  13 ON THIS TAPE IS 
•MIPLS MULTI-INPUT PREDICTOR BY LEAST SQUARES 
• FILE NO.  14 ON THIS TAPE IS 
•MISS MULTI-INPOT SIDEWARDS ITERATION 
• FILE NO.  15 ON THIS TAPE IS 
•MLISCL MULTIPLY AN MLI VECTOR BY A FORTRAN fIXED POINT INTEGER 
• FILE NO.  16 ON THIS TAPE IS 
•MLI2A6 CONVERT MACHINE LANGUAGE INTEGER TO EQUIVALENT HOLLERITH 
• FILE NO.  17 ON THIS TAPE IS 
•MONOCK CHECK VECTOR FOR MONOTONE INCREASING OR DECREASING BEHAVIOR 
• FILE NO.  18 ON THIS TAPE IS 
•MOUT MATRIX OUTPUT IN G FORMAT 
• FILE NO.  19 ON THIS TAPE IS 
•MOUTAI OUTPUT A MATRIX AS INTEGERS DENSELY PACKED OFF-LINE 
• FILE NO.  20 ON THIS TAPE IS 
•MOVE MOVE A VECTOR TO A DIFFERENT LOCATION 
• FILE NO.  21 ON THIS TAPE IS 
•MOVECS MOVE AN ARBITRARY SET OF VECTORS 
• FILE NO.  22 ON THIS TAPE IS 
•MOVREV MOVE,REVERSE, CHANGE SPACING» OR CHANGE SIGN OF A VECTOR 
• FILE NO.  23 ON THIS TAPE IS 
•MPSEC1 MAP A SEQUENCE OF NUMBERS INTO AN INTEGER SERIES 
• FILE NO.  24 ON THIS TAPE IS 
•MRVRS KEVERSE VECTOR OF MATRICES 
• FILE NO   25 ON THIS TAPE IS 
•MSCCM ^EAN SQUARE CONTINGENCY AND DEPENDENCY FROM PROBABILITY DENSITY 
• FILE NO.  26 ON THIS TAPE IS 
•MULK  "II       MULTIPLY ANY NO. OF VARIABLES BY A SINGLE FLTG. PT. CONSTANT 
• FILE NO.  27 ON THIS TAPE IS 
•MÜLLER POLYNOMIAL ROOT FINDER 

- 
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Listing of first file of Tape 2 of 

Program Set II (Page 2 of 6) 

• FILE NO.  28 ON THIS TAPE IS 
•MULPLY HUiriPLV VECTOR BY FLOATING OR FIXED CONSTANT 
• FILE NO.  29 ON THIS TAPE IS 
•MUVACD FAST MOVING SUMMATION OF A FIXED POINT VECTOR 
• FILE NO.  30 ON THIS TAPE IS 
•MVBLCK MOVE DATA BLOCK 
• FILE NO.  31 ON THIS TAPE IS 
•MVINAV MOVING AVERAGE OF A VECTOR 
• FILE NO.  32 ON THIS TAPE IS 
•MVNSLM MOVING SUMMATION WITH DIVISION BY A CONSTANT 
• FILE NO.  33 ON THIS TAPE IS 
•MVNTIN MOVING TRAPEZOIDAL INTEGRAL OR ABSOLUTE VALUE INTEGRAL 
• FILE NO.  3* ON THIS TAPE IS 
•MVSQAV MOVING MEAN SQUARE AVERAGE OF A VECTOR 
• FILE NO.  35 ON THIS TAPE IS 
•MXRARE REGION TO MAXIMIZE RATIO OF TWO OISTRUBUTION FUNCTIONS 
• FILE NO.  36 ON THIS TAPE IS 
•NMZMCl NORMALIZE A VECTOR TO GIVEN MAXIMUM VALUE 
• FILE NO.  37 ON THIS TAPE IS 
•N0INT1 NORMAL DISTRIBUTION AND DIVISION INTO EQUALLY LIKELY SECTIONS 
• FILE NO.  38 ON THIS TAPE IS 
•NRMVtC NORMALIZE AND CHANGE MEAN OF A VECTOR 
• FILE NO.  39 ON THIS TAPE IS 
•NTHA RETURN N-TH ARGUMENT BEYOND THE FIRST 
• FILE NO.  40 ON THIS TAPE IS 
•NURINC CREATE ONE VECTOR FROM ANOTHER WITH NEW RANGE AND INCREMENT 
• FILE NO.  41 ON THIS TAPE IS 
•NXALRM SCAN VECTOR FOR POSSIBLE BLOCK OF VALUES ALL ABOVE GIVEN LEVEL 
• FILE NO.  42 ON THIS TAPE IS 
•ONLINE OPTIONAL ONLINE MONITOR OF BCD TAPE WRITING 
• FILE NO.  43 ON THIS TAPE IS 
•OUCATA FAST AND CONVENIENT DATA STORAGE ON TAPE 
• FILE NO.  44 ON THIS TAPE IS 
• PACOAT -«EAD EVERY N-TH WORD FROM BINARY TAPE 
• FILE NO.  45 ON THIS TAPE IS 
•PAKN .CALE AND FIX DATA VECTOR, PACK N DATA POINTS PER REGISTER 
• FILE NO,  46 ON THIS TAPE IS 
•PLANSP FAST TWO-DIMENSIONAL SPATIAL SPECTRUM 
• FILE NO.  47 ON THIS TAPE IS 
• PLCTVS »'RINTER-PLOT OF ARBITRARY SET OF VECTORS 
• FILE NO.  48 ON THIS TAPE IS 
•PLTVS1 PRINTER PLOT OF A SET OF EQUAL LENGTH VECTORS 
• FILE NO,  49 ON THIS TAPE IS 
•PLURNS PLURALIZE THE NEXT SUBROUTINE 
• FILE NO.  50 ON THIS TAPE IS 
• PLYSYN POLYNOMIAL SYNTHESIZED FROM ITS REAL AND COMPLEX ROOT«; 
• FILE NO.  51 ON THIS TAPE IS 
•P0KCT1 EVALUATION OF INTEGER SEQUENCE IN GROUPS OF FIVE AS POKER HANDS 
• FILE NO.  52 ON THIS TAPE IS 
•POLYCV PERFORM LONG DIVISION OF TWO POLYNOMIALS 
• FILE NO.  53 ON THIS TAPE IS 
•POLYEV EVALUATE A POLYNOMIAL WITH REAL COEFFICIENTS FOR REAL ARGUMENT 
• FILE NO.  54 ON THIS TAPE IS 
•POLYSN POLYNOMIAL SYNTHESIS FROM REAL AND COMPLEX ROOTS 

10 



Listing of first file of Tape 2  of 

Program Set II (Page 3 of 6) 

• FILE NO.  55 ON THIS TAPE IS 
•POWER RAISE VECTOR TO POWER OR SUM POWER OF DEVIATIONS FROM BASE 
• FILE NO.  56 ON THIS TAPE IS 
•PROFIT GENERATE PROBABILITY DISTRIBUTION WITH SPECIFIED MOMENTS 
• FILE NO.  57 ON THIS TAPE IS 
•PROB2 SECOND PROBABILITY DENSITY OF INTEGER SERIES AT GIVEN LAG 
• FILE NO.  58 ON THIS TAPE IS 
•PROCCR FAST CORRELATIONS FOR LONG SERIES OF FIXED POINT INTEGERS 
• FILE NO.  59 ON THIS TAPE IS 
•PSQRT FIND THE POWER SERIES SQUARE ROOT OF A POLYNOMIAL 
• FILE NO.  60 ON THIS TAPE IS 
•PWMLIV PRINT OR WRITE OUTPUT TAPE A MACHINE LANGUAGE INTEGER VECTOR 
• FILE NO.  61 ON THIS TAPE IS 
•QACORR FAST AUTOCORRELATIONS FOR LONG* LIMITED ACCURACY SERIES 
• FILE NO.  62 ON THIS TAPE IS 
•QCNVLV FAST CONVOLUTIONS FOR LONG, LIMITED ACCURACY SERIES 
• FILE NO.  63 ON THIS TAPE IS 
•QFURRY FAST FOURIER TRANSFORM OF TRANSIENT WITH ARBITRARY TIME ORIGIN 
• FILE NO.  64 ON THIS TAPE IS 
•OIFURY OUICK INVERSE FOURIER TRANSFORM WITH ARBITRARY TINE ORIGIN 
• FILE NO.  65 ON THIS TAPE IS 
•QINTRI QUADRATIC INTERPOLATION IN A TABLE 
• FILE NO.  66 ON THIS TAPE IS 
•QUFITI FIND QUADRATIC WHICH EXACTLY FITS 3 EQUALLY SPACED POINTS 
• FILE NO.  67 ON THIS TAPE IS 
•QXCORR FAST CROSS-CORRELATIONS FOR LONG, LIMITED ACCURACY SERIES 
• FILE NO.  68 ON THIS TAPE IS 
•QXCQR1 OUICK CROSSCORRELATION OF ML I TRANSIENTS 
• FILE NO.  69 ON THIS TAPE IS 
•RDAT4 READ DATA IN GENERALIZED FORMAT 
• FILE NO.  70 ON THIS TAPE IS 
•REFLEC REFLECT A FIXED OR FLOATING VECTOR THROUGH A CONSTANT 
• FILE NO.  71 ON THIS TAPE IS 
•REMAV REMOVE THE MEAN FROM A FLOATING VECTOR 
• FILE NO.  72 ON THIS TAPE IS 
•REREAD REREAD DATA RECORD AND END FILE MONITOR 
• FILE NO.  73 ON THIS TAPE IS 
•REVER REVERSE A VECTOR ELSEWHERE OR IN PLACE 
• FILE NO.  74 UN THIS TAPE IS 
•REVERS FAST REVERSE STORAGE ORDER OF A VECTOR 
• FILE NO.  75 ON THIS TAPE IS 
•RLSPR REALIZABLE LEAST SQUARES PREDICTOR BY RECURSION. l-DIMENSION 
• FILE NO.  76 ON THIS TAPE IS 
•RLSPR2 REALIZABLE LEAST SQUARES PREDICTOR BY RECURSION, 2-DIMENSIONS 
• FILE NO.  77 ON THIS TAPE IS 
•RLSSR REALIZABLE LEAST SQUARES SHAPER BY RECURSION 
• FILE NO.  78 ON THIS TAPE IS 
•RMSOEV K.M.S. DEVIATION FROM GIVEN BASE OR FROM TRUE AVERAGE 
• FILE NO.  79 ON THIS TAPE IS 
•RNO ROUND FLTG. PT. NO. UP, DOWN, OR TO NEAREST FLTG. PT. INTEGER 
• FILE NO.  80 ON THIS TAPE IS 
•RNDV ROUND, ROUND UP, OR ROUND DOWN A FLOATING VECTOR 
• FILE NO.  81 ON THIS TAPE IS 
•R0AR2 ROTATE CENTRO-SYMMETRIC 0    TISYMMETRIC 2-0IMENSI0NAL ARRAY 
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Listing of first file of Tape 2  of 

ProKram Set II (Page 4 of 6) 

• FILE NO. 
•ROTATl 
• FILE NO. 
•RPLF^T 
• FILE NO. 
•RSKIP 
• FILE NO. 
•SAKE 
• FILE NO. 
•SCPSCL 
• FILE NO. 
•SEARCH 
• FILE NO. 
•SEQSAC 
• FILE NO. 
•SETINO 
• FILE NO. 
•SETK 
• FILE NO. 
•SETK  - II 
• FILE NO. 
•SETKP 
• FILE NO. 
•SETKS - II 
• FILE NO. 
•SETKV 
• FILE NO. 
•SETKVS 
• FILE NO. 
•SETLIN 
• FILE NO. 
•SETLNS 
• FILE NO. 
•SEVRAL 
• FILE NO. 
•SHFTR1 
• FILE NO. 
•SHFTR2 
• FILE NO. 
•SHUFFL 
• FILE NO. 
• SIFT 
• FILE NO. 
•SIMEC 
• FILE NO. 
•SIZELP 
• FILE NO. 
•SMPSCN 
• FILE NO. 
•SPCOB2 
• FILE NO. 
•SPLIT 
• FILE NO. 
•SQROFR 

82 ON THIS TAPE IS 
ROTATE A VECTOR UPWARDS OR DOWNWARDS AN ARBITRARY AMOUNT 
83 ON THIS TAPc IS 

REPLACE THE FORMAT OF A SUCCEEDING INPUT OR OUTPUT STATEMENT 
34 ON THIS TAPE IS 

SKIP FORWARD OR BACKWARD OVER RECORDS ON TAPE 
85 ON THIS TAPE IS 

ENABLE MIXED EXPRESSIONS IN FORTRAN 
86 ON THIS TAPE IS 
SC*LE VECTOR TO INTEGERS FOR SCOPE, CLIPPING EXCESSIVE VALUES 
8f ON THIS TAPE IS 
SEARCH A VFCTOR FOR A VALUE 
88 ON THIS TAPE IS 

FAST FUNCTIONS FOR SEQUENTIAI SINES AND COSINES 
89 ON THIS TAPE IS 
INITIALIZE FOR ADDING TO AN INDATA-OUOATA TAPE 
90 ON THIS TAPE IS 

SET VARIABLES OR VECTORS TO GIVEN VALUES 
91 ON THIS TAPE IS 

SET ANY NO. OF VARIABLES EQUAL TO A SINGLE VALUE (FXD OR FLTG) 
92 ON THIS TAPE IS 
PLURALUED FORMS OF SUBROUTINES SETK AND SETVEC 
93 ON THIS TAPE IS 

SET ANY NO. OF VARIABLES EQt'AL TO SEPARATE VALUES (FXD OR FLTG» 
94 ON THIS TAPE IS 

SET ALL ELEMENTS OF VECTOR EQUAL TO A CONSTANT IAvy MODE» 
95 ON THIS TAPE IS 

SET ANY NO. OF VECTORS EQUAL TO SEPARATE VALUES (FXD OR FLTG) 
96 ON THIS TAPE IS 

SET FXO OR FLTG VECTOR EQUAL TO A LINEAR SEGMENT 
97 ON TH'S TAPE IS 

SET LINEAR VECTORS, FIXED AND/OR FLOATING 
98 ON THIS TAPE IS 

OPERATE SEVERAL SUBROUTINES OR ONE SUBROUTINE REPEATEDLY 
99 ON THIS TAPF IS 
SHIFT VECTOR ELEMENTS ARITHMETICALLY LEFT OR RIGHT 
100 ON THIS TAPE IS 
SHIFT VECTOR ELEMENTS LC"  ULY LEFT OR RIGHT 
101 ON THIS TAPE IS 
SHUFFLE A LIST OF INTEGERS FROM 1 TO N 
102 ON THIS TAPE IS 
FORM A VECTOR BY SIFTING ANOTHER AT EVEN INCREMENTS 
103 ON THIS TAPE IS 
SOLUTION OF SIMULTANEOUS EQUATIONS AND DETERMINANT EVALUATION 
104 ON THIS TAPE IS 
FAST MAKE INDEX (BY INCREASING SIZE) OF ELEMENTS IN A VECTOR 
105 ON THIS TAPE IS 
UNSCALE OR SCALE VECTOR FOR SIMPSON INTEGRAL ANO/CR INTEGRATE 
106 ON THIS TAPE IS 
SPATIAL CROSSCORRELATION OF 2-DIMENSIONAL SPATIAL ARRAYS 
107 ON THIS TAPE IS 
SPLIT A VECTOR INTO ITS EVEN AND ODD PARTS (OR INVERSE) 
108 ON THIS TAPE IS 
SUM SQUARE OIF. OF FLTG VECTOR FROM ANOTHER OR FROM A CONSTANT 
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Listing of first file of Tape 2 of 

Program Set II (Page 3 of 6) 

• FILE NO. 109 ON THIS TAPE IS 
• SQRMI I FAST SQUARE LLEMENTS OF A MACHINE LANGUAGE INTEGER VECTOR 
• FILE NO. 110 ON THIS TAPE IS 
•SQROCT SQUARE ROOT OF A FLOATING VECTOR 
• FILE NO. Ill ON THIS TAPE  S 
•SQRSLM SUM THE SQUARED ELEMENTS OF A FLTG OR FXD VECTOR 
• FILE NO. 112 ON THIS TAPE IS 
•SQUARE SQUARE ELEMENTS OF FXD OR FLTG VECTOR 
«      FILE *0. 113 ON THIS TAPE IS 
•SRCH1 SEARCH VECTOR FO* NUMBER* STARTING FROM FIRST OR LAST TERM 
• FILE NO. 114 ON THIS TAPE IS 
•STZ FAST SET VECTOR TO ZERO 
• FILE NO. 115 ON THIS TAPE IS 
•STZS SET A LIST OF VECTORS TO ZERO 
• FILE NO. 116 ON THIS TAPE IS 
•SUP SUM ELEMENTS OF FLOATING OR FIXED VECTOR 
• FILE NO. 117 ON THIS TAPE IS 
•SUMDFR SUM DIFFERENCE OF VECTOR FROM ANOTHER OR FROM A CONSTANT 
• FILE NO. 116 ON THIS TAPE IS 
•SWITCH TEST THE CONDITION OF ANY SENSE SWITCH 
• FILE NO. 119 ON THIS TAPE IS 
•TAMVL TRIANGULAR AVERAGING» MOVING LEFT Cn RIGHT END 
• FILE NO. 120 ON THIS TAPE IS 
•TIMA2B (70941   REAL TIME, TO SPECIFIED ACCURACY, OF GIVEN PROGRAM RANGE 
• FILE NO. 121 ON THIS TAPE IS 
•TIMSLB FIND OPERATION TIME OF NEXT SUBROUTINE TO GIVEN ACCURACY 
• FILE NO. 122 ON THIS TAPE IS 
•TINGL DEFINITE TRAPEZOIDAL INTEGRAL OF FUNCTION OR ITS MAGNITUDE 
• FILE NO. 123 ON THIS TAPE IS 
•TRMIKO TERMINATE AN INDATA-OUOATA TAPE 
• FILE NO. 124 ON THIS TAPE IS 
•UNPAKN UNPACK AND RESCALE A PACKED DATA VECTOR 
• FILE NJ. 125 ON IHIS TAPE IS 
•VARARG ENABLE FORTRAN VARIABLE LENGTH CALLING SEQUENCES 
• FILE NO. 126 ON THIS TAPE IS 
•VDOTV DOT PRODUCT OF TMO VECTORS WITH DIVISION BY CONSTANT 
• FILE NO. 127 ON THIS TAPE IS 
•VDV8YV DIVIDE ELEMENTS OF ONE VECTOR BY THOSE OF ANOTHER 
• FILE NO. 128 ON THIS TAPE IS 
•VECOLT OFFLINE VECTOR OUTPUT KITH NORMAL OR LITERAL FORMAT 
• FILE NO. 129 ON THIS TAPE IS 
•VOUT OUTPUT NAMED VECTOR BY NORMAL OR LITERAL FORMAT WITH SPACING 
• FILE NO. 130 ON THIS TAPE IS  . 
•VPLUSV ADD OR SUBTRACT TWO FLOATING OR FIXED VECTORS 
• FILE NO. 131 ON THIS TAPE IS 
•VRSOLT OUTPUT VARIABLES BY NORMAL OR LITERAL FORMAT 
• FILE NO. 132 ON THIS TAPE IS 
•VSOUT OUTPUT NAMED VEC10RS BY NORMAL OR LITERAL FORMATS WITH SPACING 
• FILE NO. 133 ON TMiS TAPE IS 
•VTIMSV MULTIPLY ELEMENTS OF TWO VECTORS FIXED OR FLOATING 
• FILE NO. 134 ON THIS TAPE IS 
•UAC WIENER AUTOCORRELATION 
• FILE NO. 135 ON THIS TAPE IS 
•MHICF CHOOSE BETWEEN TWO VARIABLES BY A THIRD ONE BEING ZERO 
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Listing of first file of Tape ?.  of 

Program Set II (Page 6 of 6) 

•WLLSFP 

•WRT0«T 

•XACTEÜ 

•XAVRGE 

•XOIV 

•XDVICE 

•XFIXI' 

•XLCO^N 

•XLIMIT 

•XLCCV 

•XOCZE 

•XKEM4V 

•XSPECT 

•XSCDFR 

•XSCRtT 

•xvcvev 

•ZEFBCD 

•ENC TAPE 

ILE NO. 

RE NO. 

ILE HO, 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 

ILE NO. 
CARO IN 

SQUARE ERROR FILTER OR PREDICTOR 

2 VARIABLES OR 0 IF SÄHE INCLUDING Sid, 

TO FORTRAN-II INTEGER 

136 ON THIS TAPE IS 
W1ENER-LEVINSON LEiST 
J37 ON THIS TAPE IS 
WRITE BINARY DATA ON TAPE 
138 ON THIS TAPE IS 
SIGN OF DIFFERENCE OF 
139 ON THIS TAPE IS 
FIND AVERAGE OF FIXED PT VECTOR 
140 ON THIS TAPE IS 
FXD PT DIVIDE WITH TRUNCATION OR ROUNDING 

THIS TAPE IS 
A FXD VECTOR BY A CONSTANT 
THIS TAPE IS 

rOUNO FLOATING PT. NUMBER TO 
TAPE IS 

FIND LENGTH OF COMMON STORAGE 
14* ON THIS TAPE IS 

IF ARGUMENT FALLS INSIDE TWO LIMITING VALUES 
IS 
MACHINE ADDRESSES OF VARIABLES IN A LIST 
IS 

Ul ON 
DIVIDE 
142 ON 
TRUNCATE OR 
143 ON THIS 

MACHINE INTEGER 

INTEGER IS EVEN OR ODD 

FIND 
145 ON THIS TAPE 
CREATE VECTOR OF 
146 ON THIS TAPE 
DETERMINE WHETHER FORTRAN-II 
147 ON THIS TAPE IS 
REMOVE THE MEAN FROM A FIXED VECTOR 
148 ON THIS TAPE IS 
PAST COSINE. SINE TRANSFORMS OF CROSS-CORRFLATION FUNCTIONS 
149 ON THIS TAPE IS 
SUM SQUARE OIF. OF FXD. VECTOR FROM ANOTHER OR FROM A CONSTANT 
150 ON THIS TAPE IS 
SQUARE ROOT OF A FIXED VECTOR WITH ROUNDING 
151 ON THIS TAPE IS 
DIVIDE ELEMENTS OF TWO FIXED VECTORS WITH OR WITHOUT ROUNDING 
152 ON THIS TAPE IS 
TEST IF NEXT TAPE RECORD IS END OF FILE AND REPOSITION TAPE 
153 ON THIS TAPE IS 
FORMAT«1H»,6X,8HEND TAPE) 
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3« Program Statistics 

All of the programs of Set II are subroutines 

or functions, and the Bane of each program coincides with 

the name of the entry point to the subroutine or function. 

In the case of multiple-entry routines the name of the 

program coincides with that of the first entry card In the 

deck, and Is called the "principal entry". The total count 

of principal and secondary entries is 395. 
■ 

■ 

The program statistics tabulation which follows 
M 
s 

provides an alphabetical listing of all entries, with their 

secondary entries, transfer vectors, storage requirements, 

acceptance dates of symbolic deck, symbolic deck card 

counts, binary card counts, authors, and language. The 

symbol NNM is used for machine language (i.e. PAP), and 
i 

"F" for FORTRAN. Authors are coded by initials as follows. 

ANN Arcadio M. Niell 

CP Cheh Pan 

EAR Enders A. Robinson 

IH Ira Hanson 

JC Jacqueline Clark 

JFC Jon F. Claerbout 

JNQ James N, Oalbralth, Jr. 

JTO J. T. Olsztyn 

JTP Joseph T, Procito, Jr. 

MIT       NIT Lincoln Lab or Computation Center 
Staff 

RAW       Ralph A. Wiggins 

RJQ        Roy J# Qreenfield 

SMS        Stephen M. Simpson, Jr. 
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•  ABSVAL  TO  ARBtOL  • 
. .»« >•••• 

PROGRAM STATIS' 'CS 
*  ABSVAL  TO  ARBCOL  • 

E 
N 
T 
R 
Y 

H 
A 
H 
E 

S 
E 
C 
0 
N 
0 
A 
R 
Y 

ABSVAL 

AOANL 
XOANL 
AOANX 
XOANX 

AOANX  (SE 

A DDK 
SUBK 
MULK 
DIVK 
XAODK 
XSU^K 
XMULK 
XDIVK 
XOVRK 
ADDKS 
SUBKS 
MULKS 
DIVKS 
XAODKS 
XSUBKr. 
XMULKS 
XDIVKS 
XOVRKS 

AOOKS  (SE 

fMPHZ 
REIM 

ARBCOL 

T 
R 
A 
N 
S 
F 
E 
R 

SIN 

ADANLI 

AOOK) 

ATAN 
SORT 
RNO 
COS 
SIN 

INTOPR 

S 
T 
0 
R 
A 
G 
E 

50 

183 

114 

149 

129 

0 
A 
T 
E 

0 
F 

S 
Y 
N 
B 
0 
L 
I 
C 

C 
A 
R 
0 

D 
E 
C 
K 

9/29/64 

9/29/64 

9/29/64 

10/ 1/64 

9/ 9/64 

S C 
Y A 
H R 
B 0 
0 
L C 
I 0 
C U 

N 
T 

117 

336 

366 

2S1 

271 

B 
1 
N 
A 
R 
Y 

C 
A 
R 
0 

C 
0 
U 
N 
T 

4 

11 

10 

A 
U 
T 
H 
0 
R 

SMS 

JFC 

SMS 

JFC 

SMS 

L 
A 
N 
G 
U 
A 
G 
E 

M 

M 
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•  ÄRCTAN  TO  CWiRP  • 
PROGRAM STATISTICS 

•  ARC TAN  TO  CHPARP  * 

ARCTAN 

ARG    (SE 

ASPECT 

ÄSPEC2 

AVRAGc 

BLKSUM 

BOOST 
XBOOST 
OPRESS 
XDPRSS 

CALL   (SE 

CALL2  (SE 

CAR IGE 

CHISOR 

CHOOSE 

CMPRTS 
RVPRTS 

CHSIGN 

CHUSET (SE 

CLKON 

CLOCKl (7090} 

CMPARL (SE 

CMPARP 
CNPARS 

ATAN 

LOCATE) 

COLAPS 
COSP 
DUBLX 
OUBLL 
SPLIT 
RVPRTS 

SEQSAC 
NEXCOS 

LOCATE) 

LOCATE) 

(STH) 
(FIL) 

INDEX) 

CLOCKl 
(SPH) 
(FID 

CHPARV) 

29 

278 

7« 

2* 

^9 

34 

47 

105 

17 

76 

18 

46 

57 

53 

9/ 4/64 92 3 . RAH . 

9/29/64 , !  536 .  15 . SMS . 

3/15/65 ! '.     206 !    5 ! ! «MS I 

9/29/64 , ',        79 ! 3 . . SMS I 

9/ 4/64 . .  169 . 4 . . SMS . 

9/29/64 . ,  147 . 3 , . SMS . 

9/29/64 , i   98 ! 4 . , SMS . 

9/29/64 ! \       85 ! !    6 ! ',   JNG ! 

9/ 4/64 . 84 . t      «.  4 SMS • 

9/29/64 , ,  149 . 5 . . SMS . 

9/29/64 , !  78 ! !    2 ! ',   SMS I 

9/29/64 , !    42! 4 < . RAM • 

3/15/65 !  148 . 4 . ! SMS I 

9/29/64 !  151 4 ! SMS I 

M 

M 

M 

F 

M 

M 
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•  CMPARS  TO  COSISP  • 
PROGRAM STATISTICS 

•  CMPARS  TO  COSISP  • 

CMPARS (SEE CMPARPI 

CMPARV 
CMPARL 

CMPRA 
XCMPRA 
CMPRFL 

CMPRFL (SEE 

CNTROB 

CNTROW 

COLABL 

COLAPS 

CONTUR 
RNOON 
RNOUP 
(STHI 
(FID 
COLABL 
ARBCOL 
CNTROW 
SWITCH 
(SPH) 
XSAME 

CONVLV 

CONVLV-II 

COSISP (SEE COSP» 

CHPRA) 

SETVEC 
LOG 
CONTUR 
EXP 
SAME 
(STH) 
(FID 

RNOON 
RNOUP 
OUFUl 
CUFITl 
FASCUB 
RNO 

GENHOI 
(SPH) 
(FID 
(STH) 

50 

\8 

550 

802 

185 

50 

587 

96 

56 

9/ 4/6* 

9/ 4/64 

9/ 9/64 

9/ 9/64 

9/ 4/64 

9/29/64 

9/ 9/64 

9/29/64 

10/ 2/64 

.  156 . 4 , SMS ! 

.  10« . 2 ! RAW . 

.  251 . 27 , . SMS . 

I  521 ! .  39 . , SMS I 

.  124 .  10 . . SMS . 

!  128 4 .  JC . 

.  642 .  29 . SMS . 

99 6 . JFC . 

.  149 4 . JFC*. 
. RAW . 

F 

F 

M 

Ifc 

■ ■^1 UM _^ 



•  COSISl  TO  CVSOUT  • 
PROGRAM STATISTICS 

•  COSISl  TO  CVSOUT  • 

COSISl 

COSP 
SISP 
COSISP 

COSTBL 
SINTBL 
CQSTBX 
SINT«»X 

COSTBX ISE 

CPYFL2 

CROSS 

CROST 

CRSVM 

CSOUT 

CUFITl 

CVSOUT 

IXCARG 
SPLIT 
MOVREV 
CHPRTS 
COSP 
SISP 
COSISP 

COS 
SIN 

COSTBLi 

(IOSI 
(TCO) 
(MRS! 
(RCHI 
(TRC) 
IETTI 
(UEF) 
(BSR) 
IP.OSJ 

STZ 
FOOT 

CROSS 
REVERS 

SETRS 
HOOT 3 
su 

CARIT-E 
ISThl 
HRACJ 
?FILI 

CARIGfc 

406 

504 

121 

178 

107 

134 

327 

49 

158 

84 

9/10/64 

9/29/64 

'»/29/64 

9/ 9/64 

9'29/64 

9/29/64 

9/10/64 

9/ 4/64 

9/ 4/64 

9/29/64 

!  264 !  21 . RAW . 

.  878 !  27 . SMS ! 

.  200 8 ! JFC ! 

.  304 !  10 . RAV . 

87 . 7 . RAW . 

99 . 8 , . RAW . 

!  220 '. 17 ! RAM . 

!  127 ! 4 • RAW . 

.  326 . 9 , SMS . 

.  221 . 6 . SMS . 

M 

M 
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•     CVSOUT     TO     OUBLX        • 
PROGRAM STATISTICS 

•  CVSOUT  TO  DUBLX   • 

DADECK 

DELTA 
XDELIA 
STEPR 
XSTEPR 
STEPL 
XSTEPL 
STEPC 
XSTEPC 

DERIVA 

DETRM  (SE 

DIFPRS 
XOFPRS 

DISPLA (70 

DISPLA (70901 

DIVIDE 

DIVK   (SE 

OIVKS  (SE 

••DO**   (SE 

OOTJ 

OOTP 

DPRESS (SE 

DSPFMT 

OUBLL  (SE 

DUBLX 
OUBLL 

FMFOUT 
VECOUT 

EOFSET 
(TSHl 
(RTNI 
(STHJ 
(FID 
RSKIP 

SIMEQJ 

I 
(IOH) 

(IOH) 
FRAME 

ADOK) 

ADOK) 

SEVRAL) 

OOTJ 

BOOST) 

OUBLX) 

100 

17 

61 

30 

220 

219 

23 

59 

264 

194 

45 

9/ 4/64 

9/ 4/64 

9/29/64 

9/29/64 

9/29/64 

9/ 4/64 

9/29/64 

10/ 2/64 

9/29/64 

9/29/64 

9/29/64 

70 6 . JNG*. 
. RAW . 

I  141 '.       2 .' SMS ! 

I  160 5 .' SMS I 

I  118 3 . . SMS . 

.  474 .  12 ', > MIT . 

481 ! ',     13 ! . MIT . 

I   88 . 3 ', .' SMS ! 

.*  143 '. >   4 < . RAW . 

.  147 . .  14 . RAW . 

.  313 . 11 . SMS '. 

.  129 , 4 . SMS ! 

M 

F 
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•     CU8LX        TO     FLOATM     • 
PHflGRAM   STATISTICS 

•  DUBLX   TO  FLOATM  • 

HALVX 
HALVL 

ENOFII. (SE 

EOFSET (SE 

EXCHVS 

EXPAND 

FACTOR 

FAPSUM 

FASCN1 

FASCOR (SEE 

FASCR1 (SE 

FASCUB 

FASEPC (SEE 

FASEP1 (SEE 

FftSTRK 

FOOT 
FDOTR 

FDOTR  (SE 

FIRE2 

Ft XV 
FIXVR 

FIXVR (SE 

FLDATA (SE 

FLOATM 

REREAD) 

REREAD) 

INTOPR 

MAXAB 
LOG 
COSTBL 
COSP 
EXP 

PROCOR) 

PROCOR) 

PROCOR) 

PROCOR) 

FOOT) 

IXCARG 
STZ 
OOTP 
MATML3 
OOTJ 

FIXV) 

FXOATA) 

22 

189 

308 

107 

141 

26 

271 

35 

25 

9/29/64 84 3 ! SMS ! 

9/ 4/64 , .  380 .  11 . SMS . 

9/ 8/64 .  489 .  17 . JNG . 

9/29/64 ! 66 < 2 ', ',   JFC ! 

9/29/64 , .  199 . 7 . . SMS . 

9/ 4/64 , .  260 , 9 . . SMS . 

9/ 8/64 , !   ii9! 3 . SMS . 

9/ 4/64 , .  id . 3 . RAU . 

9/ 8/t4 ! 152 ! 14 ! RAW . 

9/29/64 , 105 . 3 ! SMS . 

9/29/6* . 91 ', ',        3 ! . SMS ! 

M 

M 

N 

M 

M 

M 

21 



•  FLCATV  70  GNH0L2  • 
PROGRAM STATISTICS 

•  FLOATV  TO  GNH0L2  • 

FLOATV 

FMTOUT 

FNDFMT 

FRAME  (709) 

FRAME  (7090) 

FROCTl 

FRQCT2 

FSKIP 

FT24 

FT24 -II 

FXOATA 
FLOATA 

GENHOL 

GETHOL 

GETR01 

GETX 
16ETX 

CNFLTI 

GNH0L2 

FNOFMT 
RPLFMT 
(STH) 
(FID 

REVER 

(IOS) 
(ROS) 
(BSR) 
(TCO) 
(TEF) 
(TRC) 

FXOATA 
FLOATA 

(IOH) 

XLOC 
REVERS 

(TSH) 
(RTN) 

COS 

(IOH) 

22 

51 

88 

ill 

117 

50 

777 

818 

102 

48 

169 

229 

31 

232 

7A 

22 

9/29/64 '. 81 '. 3 i SMS ! 

9/29/64 , 71 . 4 . . SMS . 

9/29/64 ', 203 ! 6 . SMS ! 

9/29/64 ', ',        34 , ',       2 '. , RAW . 

9/ 4/64 47 . 2 , . MIT . 

9/29/64 , 95 . 7 . . SMS . 

9/29/64 . .  212 , 7 , > JNG . 

9/ 4/64 . >  104 . 4 . . JfC . 

9/29/64 ! 848 . ,'  40 ! CP ! 

9/29/64 . 147 ! 39 , RAU . 

10/ 1/64 , .  248 . 7 . . SMS . 

3/15/65 ! ',     145 4 . RAW . 

9/29/64 , !  176 . *   9 , ! SMS ! 

10/ 1/64 !  173 !   io ! SMS ! 

9/ 4/64 !  128 !   3 . RAW • 

9/29/64 .  164 .'  12 .' SMS .* 

9/29/64 .  158 5 . RAM . 

M 

F 

M 

M 

F 

M 

M 

F 

M 



•     GNI-0L2     TO      IFNCTN     • 
PKOGKAM STATISTICS 

•  GNHOL2  TO  IFNCTN  • 

GRAPH 

GRAPHX 

GRUP2 

HALVL  (SE 

HALVX  (SEE 

HLADJ 
HRADJ 

MRAOJ  (SFß «LÄÖJg 

MSTPLT 
LINEH 
LINEV 

MSTPLT-II 

MSTPLT-ill 

HSTPLT-III 

HVTOIV 

IOERIV 

••IF»  (SEE SEViÄU 

IFNCTN 
«ONOCK 
«EVER 

(FID 

niSPLA 
(SPH) 
{FID 
LINE 
LOG 
£XP(2 
XFIXM 
FLOATM 
OSPFMT 
FRAME 
XLOC 
HVBLOK 
SCPSCL 
MSTPLT 

GRAPH 
FRAME 

DUBLX) 

OUbLAl 

LINEH 
LINEV 

(7091 
LINEH 

(7090) 
LINEH 

U99 

123 

201 

46 

145 

256 

258 

39 

5« 

208 

9/29/64 

9/29/64 

10/ 1/64 

9/29/64 

9/29/64 

9/29/64 

9/29/64 

9/ 8/64 

9/29/64 

9/29/64 

9/ 4/64 

. 1103 !  72 '.   SMS ! 

.  154 < 7 . SMS . 

!  141 .  11 . J.<G . 

!   in ! 4 . ! SMS ! 

!  346 . 9 , > JNG . 

\     336 !  11 . RAW . 

.  438 . .  14 , > RAW . 

!  446 ! ',      14 ! , RAW . 

I  110 ! !   3 . ! SMS I 

.  149 . 4 . . SMS . 

.  444 . 12 ', SMS ! 

M 

M 

23 



•  IGETX   10  KtINTI  • 
PROGKAH STATISTICS 

IGETX   TO  KIINT: 

IGETX  (SEE GETXI 

IINTGR 

INOATA 
VARARG 
FSKIP 
CTSBI 
(RLR) 
FAPSUM 
LOG 
MVBLOK 
XSAME 
CSPM) 
(FID 
(STH) 
UNPAKN 

INDEX 
«INDEX 
SETEST 
SETAPT 
CHUSET 

INTJRA 

INTKOL 

NTMSB (SEE 

INTOPR 

INTSUH 
XNTSUM 

IPLYEV 

ITOMLI 

IVTOHV 

IXCARG 

KIINT1 

FNOFMT 
(lOHi 
(RTNI 

TIMSUBI 

(IFHPI 

XLGC 

SORT 
EXPO 
N0INT1 

49 

896 

50 

47 

72 

111 

27 

98 

37 

70 

35 

191 

9/29/t>4 

10/ 1/Ü4 

9/ 4/64 

9/29/64 

9' 9/64 

9/ 4/64 

9/29/64 

10/ 2/64 

9/29/64 

3/15/65 

9/29/64 

9/29/64 

.  157 4 . SMS . 

.  489 .  32 . .)FC . 

!  270 ! 4 . ! SMS I 

'.      175 \ 4 . ! SMS ! 

.  156 . 5 . . RAW . 

'.  251 ! !   7 ! ',   SMS \ 

.  110 . 3 . SMS . 

!   84 . 6 . RAH . 

!   98 \ 3 ! SMS ! 

.      148 . 5 . SMS . 

67 , 3 , SMS . 

!  129 ! io ! SMS ! 

M 

F 

M 

M 

M 

M 

M 

M 

F 

2k 

^ 



•  KOLAPS  TO  LSSS1 
PROGRAM STATISTICS 

•  KOL'PS  TO  I.SSS) 

KOLAPS 

LIMITS 

LlNf «709» 

LINE (7090) 

LINEH 5 709) 

LINEH C7090J 

LINEV (7091 

LINEV (70901 

LiNIRl 

LISTNG 
, IRWT) 
. (STHJ 
. (FiLt 
. (TSB) 
. (RLRI 
-. FAPSUM 
. SAME 
. XSAME 
. JSPM» 
. FSKIP 
. SHFTR2 

LOG 

LOCATE 
MHERE . 
CALL 
CALL2 . 
SETSBV . 
SETUP . 
RETURN . 
XINOEX • 
ARG 
XARC 
STORE . 
XNARGS • 
XNAMF . 

• 
LSMFT 

XLSHFT . 
* 

LSLINE 

LSSS1 
. FOOT 

100 

44 

91 

95 

34 

35 

34 

33 

96 

755 

4 

512 

12 

117 

122 

9/29/64 , 219 , 6 . JC . 

9/ 8/64 . 162 . SMS . 

9/29/64 , 193 , SMS . 

9/ 4/64 , 208 . . SMS . 

9/29/64 , 158 . . JNG . 

9/ 4/64 . 168 , . JNG . 

9/29/64 . 161 . . JNG • 

9/ 4/6^ . 169 . . JNG . 

9/29/64 , 93 , . SMS . 

9/29/64 * 221 , .  38 . . RAM . 

9/29/64 ! \        54 \ \       2 ! > RAW . 

3/15/65 . . 2008 , .  28 . . SMS . 

9/29/64 !   72 . \       2 . . RAM . 

10/ 1/64 '   82 !   7 . RAM . 

9/29/64 .  116 7 . RAM . 

M 

M 

H 

M 

M 

M 

M 

M 

F 

F 

F 

F 

25 



•  MAT1NV  TO  MINSNM  • 
PROGRAM STATISTICS 

•  MATINV  TO  MINSNM  « 

MATINV 

MATML1 

MATML3 

MATRA 

MATRA1 

MAXAB  (SEE 

MAXABM (SE 

MAXSN 
MINSN 
MAXA3 
MINAB 

MAXSNM 
MINSNM 
MAXABM 
MINABM 

MOOT 

M0OT3 

MEMUSE 

MFACT 

MIFLS 

MINAB (SEE 

MINABM (SEE 

MINSN (SEE 

MINSNM (SEE 

SIMEQ  ! 
t   ^u • 

61 . 

OOTJ   ', 
,  120 . 

9Z . 

42 ! 

MAXSN) . 

MAXSNM). 

54 • 

61 . 

MATML1 . 
.  109 ! 

MATML3 . 
122 . 

XLCOMN , 
(STH)  . 
IFJLI  . 

71 . 

STZ 
DOTJ 
SORT 

.  16? . 

MOVREV , 
MATML3 . 

.  276 . 

MAXSN) . 

MAXSNM). 

MAXSN) . 

MAXSNM). 

90 .  9/29/M 

9/29/64 

9/29/64 

9/29/e.4 

9/29/64 

9/29/64 

9/ 4/64 

9/2?/64 

9/29/64 

9/ 4/64 

9/29/64 

9/ B/64 

79 . 6 . RAU . 

.  137 , 5 ! . RAM . 

.  105 . 7 , . RAW . 

^  177 i a , . RAW*. 
SMS . 

95 , 4 . . RAW . 

.  170 ',       5 . ',   JFC \ 

.  247 '. 5 , ! SMS ! 

'.        94 ! 7 . . RAW . 

!  120 ', !   7 ! RAW . 

69 , 5 ! . SMS . 

.  103 .  10 . . RAM . 

!  167 . !  14 '. RAW . 

n           « 

•           I 

M 

F 

26 

% 
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•  MIPLS   TO  HULK 
PROGRAM STATISTICS 

• «IPLS  TO miK 

MIPLS 

MISS 

MLISCL 

MLI2A6 

MONOCK 

MOUT 

MOUTAI 

MOVE 

MOVECS 

MOVREV 

MPSEOl 

MRVRS 

MSCON1 

MULK 

IXCARG 
MATINV 
MATML3 
MATRA 
MOOT3 
MOVREV 
STZ 

MOVREV 
MATML3 
MOOT 3 

CAR IGE 
ISVH) 
(FIL» 

EXP(2 
CAR IGE 
6NH0L2 
MAXABM 
LOG 
RND 
(STHI 
(FIL) 
SAME 
MOVE 
MULPLV 
FIXVR 

MOVE 

REVERS 

(SEE AODK) 

571 

335 

4? 

128 

48 

130 

357 

32 

24 

74 

110 

61 

238 

9/29/64 .  254 .  28 . RAW . 

10/ 5/64 ! ! i5o! .  17 ! . RAH . 

9/29/64 . '.      115 ! 4 . . SMS . 

9/29/64 , .  218 . 8 . . SMS . 

9/ 4/64 < .  165 . 4 . . SMS . 

9/ 8/64 , .  101 . 8 . . RAM . 

9/ 4/64 ! ',     295 . 18 ! . SMS . 

9/29/64 , 92 . JFC I 

9/29/64 , 106 . > SMS • 

9/29/64 , 156 ! RAM . 

9/29/64 . 197 * JNw . 

9/29/64 . 67 . RAM . 

9/29/64 ! 106 ! 11 . JNG . 

M 

M 

M 

F 

M 

M 

M 

M 

F 

27 



•  PULK    TO  NXALRH  • 
PROGRAN STATISTICS 

•  HULK TO  NXALRH  » 

HULK  -11 

HULKS  (SE 

HULLER 

hULPlY 
XHLPLY 

HUVAOO 

HVBLOK 

HVINAV 

HVNSUH 

HVNTIN 
HVNTNA 

HVNTNA (SE 

HVSQAV 

HURARE 

NEXCÜS (SE 

NEXSIN (SE 

NHZHG1 

NOINT1 
NOINT2 

NOINT2 (SE 

NRHVEC 

NTHA 
XNTHA 

NUR INC 

NXALRH 

SETUP 
ARG 
STORE 
RETURN 

ADOK) 

SORT 

HVNTIN) 

EXP(2 

SEQSAC) 

SEQSAC) 

LINTR1 

NOINTl) 

SQRT 
HAXAB 

FASCNI 

76 

75? 

34 

129 

19 

221 

71 

88 

236 

302 

34 

369 

11* 

11 

121 

243 

9/29/64 , 78 . 5 . SHS . 

9/ 9/64 ! 232 ! 36 ! ',   IH  . 

. 29/64 , 114 , 3 . . SHS . 

9/29/64 '. ,  245 . 8 . SHS ! 

9/29/64 . 83 2 . SHS » 

9/29/64 .  116 c  12 . SHS . 

9/ 4/64 . .  202 5 . SHS . 

9/ 4/64 .  234 6 . SHS . 

9/29/64 < !  116 '.     13 . SHS . 

9/29/64 . .  250 >  16 . . SHS . 

9/29/64 . 97 3 . RAW . 

9/29/<>4 .  375 . .  20 . SHS*. 
. JNG « 

9/29/64 !  100 !   7 . RAM . 

10/ b/6S !   93 ',       2 ! SKS I 

9/ 4/64 .'  327 8 .' SHS ! 

9/29/64 .  178 .  13 . SHS . 

H 

H 

F 

H 

H 

F 

F 

H 

H 

H 

F 
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•  ONLINE  TO  PLOTVS  • 
PROGKAM STATISTICS • •( 

•  ONLINE  TO  PLOTVS  • 

ONLINE 
(STH» (IOH) 
ISTHM» IMER) 
(STHD) (TESI 

IURS) 
(WTO 
(RCH) 
(FID 
(SPH) 

OUDATA 

PACDAT 

PAtrt 

PLANSP 

PLOTVS 

VARARG 
LOG 
HVBLOK 
FAPSUM 
PAKN 
(STB) 
I MLR) 
CEFT) 

(IOS) 
ITCO) 
(RDS) 
(RCH) 
(ETT) 

FXOATA 

SETKS 
LIMITS 
IXCAP.G 
CHOOSE 
XOOZE 
NOVREV 
STZ 
ROAR2 
XADOKS 
KOLAPS 
COSTBL 
SINTBL 
XADOK 
COSI SI 
HATKA 

SETVEC 
SETKS 
SETKV 
(STH) 
(FID 
SWITCH 
(SPH) 
RNO 

134 .  A/14/65 

495 

152 

78 

1169 

494 

3/15/65 

9/ 9/6f 

9/29/64 

9/ 9/64 

9/ 4/64 

191 

269 

259 

147 

383 

261 

8 . RAW . n 

11 

5 

56 

18 

IFC 

RAN 

JFC 

RAW 

SMS 

M 

F 

29 
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•  PtTVSl  TO  P«nCOR  • 
PROGRAM STATISTrCS 

•  PLTVSl  TO  PROCOR  • 

PLTVSl 

PLURAL (SE 

PLURNS 

PLYSYN 

POKCT1 

POLYOV 

POLVEV 

POLYSN 

POWER 
SMPRCV 

PRBFIT 

PR0B2 

PROCOR 
MSC'iR 
FASEi'C 

VARARG 
SETKS 
SETVEC 
SET*VS 
XSTLIN 
XLOC 
XSAME 
RMSCr.V 

(FID 
MAXSN 
MINSN 
MULPLY 
BOOST 
PLOTVS 
OPRESS 

SEVRAL) 

COS 
CONVLV 

FRQCTl 

HOVE 
STZ 

SORT 
COS 
CONVLV 
MOVE 

EXPI2 

SORT 
FXPI2 
FXP 

817 

73 

172 

219 

130 

256 

50 

373 

229 

770 

9/ 4/64 

9/29/64 

10/ 5/64 

9/29/64 

9/ 9/64 

9/29/64 

9/ 8/64 

9/29/64 

9/29/64 

10/ 6/64 

9/29/64 

!  393 . 40 '. SMS ! 

!  247 ! 5 . . SMS . 

.  162 , 10 . EAR . 

.  134 , .  11 . . SMS . 

.  102 . 7 , , JFC*! 
. RAH . 

!   62 4 . JFC . 

.  167 .  14 . . RAH . 

.  130 4 * SMS ! 

!  187 .  16 . RJG . 

!  175 .'  12 . JNG . 

. 1499 .  40 . SMS . 

M 

p 

F 

F 

F 

M 

30 



• • 
• 
•••««•••••••••••••I 

PRCCOR  TO  OXCOR1 

► ••• 

I  • 
PRUüRAP ̂ ilATlSTIC > 

•  PROCOR ro oxcop; 
>•• 

• 

FASCRl . 

PSQRT 
SORT 

.  155 . . 10/ 5/6* . 91 9 . JFC . F 

MLI2A6 ! 
ISTHI  , 
(FID  . 
(SPH)  . 

300 . .  9/29/64 142 .  15 . . SMS . F 

OACORR 
FXOATA , 
PROCr« . 
FASCOR , 
FLPATA . 

207 . .  9/29/64 . .  184 >  11 . . SMS . F 

QCNVLV 
M.OC 
FXOATA . 
PROCOR . 
FASCOR . 
FASEPC . 
FLOATA . 

569 . .  9/29/64 . .  294 . .  27 . ,   SMS . . F 

QFURRY 

. MOVE 

. COSTBL . 

. SINTBL . 
, XSPECT . 

2** '/i*/64 , .  181 13 « . SMS < , F 

QIFURY 
! COiTBL ! 
. SENTBL . 
. COSISP . 
. XLOC 

,  280 . 9/29/64 . .  206 . 14 . , SMS . . F 

OINTRl 
. RNOUP  . 
. OUFITl . 

.  229 . 9/ 4/64 . ,  192 . .  12 . . JTP . . F 

OUFITl 79 . .  9/ 4/64 . .  200 . 5 . . SMS . . M 

OXCORR 
. XLOC 
. FXOATA 
. ?ROCOR 
t FASCOR 
. FLOATA 

.  289 . .  9/29/64 . .  249 . ,  15 . . SMS . . F 

QXCOR1 
! SETKS 
. IXCARG 

.  502 . ,  3/15/65 . >  198 . .  25 . > RAM . . F 

31 
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• • 
• 
ML M 

GXCORl     TO     RLSPR2     • 
PROGRAM 1   STATISTIC! > 

•     QXCOR1      TO     RLSPR2      • 
WWWW-.WWWWWWWWWWW ww « »www 

LIMITS   . 

TVW  "VWWWWWWWWWWWWVVWWWI 

•                • 

w 

STZ 
REVERS   . 

.   PROCOR   . 
FASCRI   . 
F^SEPl   , 

RDATA 
SETUP     , 
RETURN   . 

,   IXCARG   . 
.   (TSH)     . 
.   (RTN)     . 
.   (STH)     , 
.   (FIU     , 
.   HVTOIV   , 
.   IVTOHV   . 
.   CMPRA 
.   ARG 
.   INTHOL   . 
.   STORE 

!     645   '. 3/15/65   ! 396  ! 31   . RAH   . F 

REFIT     (SEI 1   SPLIT)   ! 

REFLEC !        28 .      9/29/6*   , .      108   . 3   . .   SMS   . .   M 
XRFLEC   . 

REIM        (SEI :   AMPHZ)   . 

REMAV 36   . .      9/29/6*   . .      106   . 3   . .   SMS   . .   M 

REREAD ',   ii* ! .      9/   9/6*   , 283   . 7   , RAM   . M 
EOFSFT   . '.    (IOH)      .' 
ENDFIL   . .   (RDS)     . 
(TSH»      . .   (RDC)     . 
(TSHM»   . .   (RCH)     . 

.   (TCO)     , 

.   (TEF) 

.   EXIT 

.   (RER)     . 

RETURN   (SEI E  LOCATE) 

« -•'ER            ! 30 .      9/29/6*   , ',        98 !        3 '.   SMS .   H 

REVERS !        29 .      9/29/6*   . 77 3   . .   RAM .   M 

RLSPR 
.   FDOTR 

!     1*2 .   10/   5/6* !      121 8 .   RAM .   F 

RLSPR2 
.   IXCARG 
.   STZ 
.   MOVREV 
.   DOTP 

,      700 .      9/   9/6* !     281 ',     3* .   RAW .   F 

3^ 



•     RLSPR2     TO     SEARCH     • 
PROGRAM   STATISflCS 

•     RLSPR2     TO     SEARCH     » 

.   MATML3 

.   ÜOTJ 

.    SIMfcQ 

RLSSR 
« 

.   FOOTR 

RMSOAV (SE E   RMSOEV) 

RMSCEV 
RMSOAV 

* 

.   SORT 

RND 
RNOUP 
RNOON 

9 

» 

• 

RNOON (SEI :   RNOI 

RNOUP (SEI :   RNO) 

RNOV 
R**OVUP 
RNOVON 

• 
I 

.   RND 

.   RNOUP 
>   RNOON 

RNOVON (SEI :   RNDV) 

RNDVUP (SEI 
1 

E   RNOV) 

ROAR2 
',   MATRA 
,   MOVREV 
.   REVERS 

ROTATI 

RPLFMT 

RSKIP 

RVPRTS   (SE 

SAME 
XSAME 

SCPSCL 

SEARCH 

(IOS) 
(TRCJ 
(TCO) 
(TEF) 
(ROS) 
(BSR) 

CHPRTS) 

82 

50 

15 

3« 

174 

46 

17 

37 

1 

33 

25 

9/29/64 .      115 5 .   RAW   . 

9/   4/64 .      160 4 .   SMS   . 

9/29/64 79 '.        2 .   RAH   . 

9/29/64 !      118 3 .   SMS   ! 

9/10/64   ! !      114  ! 9   , .   RAM   . 

9/   4/64   , !     HO  ', 4   . .   RAW*. 
>      JC   . 

9/29/64   . 85   . 2   . SMS   . 

9/29/64   . 90  . 3   . RAW   . 

9/29/64   . 40  . 2   '. JFC   . 

9/29/64   . 111   . 3  . SMS   . 

9/29/64   . 95  . 3  . RAW   . 

33 
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• • 
• SECSAC  TO  SETVEC  • 

PROGRAM STATISTICS 
•  SEQSAC 10  SETVEC 

• • 
• 

SEQSAC 
NEXCflS 
NEXSIN 

. COS 

. SIN 

94 .  9/ 8/64 .  278 6 . SMS . M 

SETAPT «SEI : INDEX) 

SETEST (SE( : INDEX) 

SETINO 
, XLIMIT 
. IRMT) 
. (TS8J 
. (RLRI 
. FSKIP 

6* .  9/ 8/64 92 6 . SMS . F 

SETK 
SETKS 
SETVFC 

37 .  9/29/64 .  190 3 . SMS . . M 

SETK  -II 
! SETUP 
. STORE 
. RETURN . 

63 ,  9/29/64 73 4 . SMS . , F 

SETKP 
SETVCP . . SETK 

. SETVEC . 

40 .  9/29/64 .  124 3 < . SMS . . M 

SETKS  (SEI :. SETK)  . 

SETKS -11 . 
! SETUP  ! 
. ARG 
. STORE  . 
, RETURN . 

91 . .  9/29/64 . 86 . 6 . . SMS . , F 

SETKV 15 . .  9/29/64 . 75 . 2 . . SMS . . M 

SETKVS 25 . .  9/29/64 . .  106 . 3 . . SMS . . M 

SETLIN 
XSTLIN . 

27 . ,  9/29/64 . 95 . 3 , . SMS , , M 

ScTLNS 
SETLIN . 
XSTLIN . 

39 . 9/29/64 . 124 < 3 . . SMS < . M 

SETSBV (SEI i LOCATE). 

SETUP  (SEE ■ LOCAIE). 

SETVCP (SEI ;   SETKP) . 

SETVEC (SEl SLTK)  . 

^ 

^p» 



•  SEVRAL  TO  SQKOOT  • 
PROGRAM STATISTICS 

•  SEVRAL  TO  SQROOT  • 

SEVRAL 
PLURAL 
• •DO • • 
••IF«« 

SHFTRl 

SHFTR2 

SHUFFL 

SIFT 

SIMEQ 
OETRM 

SINTBL (SE 

SINTBX (SE 

SISP   (SE 

SI2EUP 
SIZUPL 

SIZUPL (SE 

SMPRDV (SE 

SMPSON 

SPCOR2 

SPLIT 
REFIT 

SQROEV (SE 

SQROFR 
SQROEV 

SQRMLI 

SOROOT 

. Mb   . 
LOCATE 
WHERE 

!   70 . 

72 . 

',      101 1 
GETROl . 
SEARCH . 
SIZEUP . 

30 . 

,  *4l . 

COSTBLI. 

COSTBL). 

COSPI  , 

.  136 . 

SIZEUP). 

POWER) . 

,  317 . 

.  291 . 
XLOC 
STZ 
FXDATA . 
OXCOR1 . 
FLOATA . 

.  224 . 

SQROFR) 

36 . 

!   55 . 

2*   . 
SORT 

9/29/6A 

9/29/64 

9/29/6A 

9/ 8/64 

9/ 4/64 

9/ 9/64 

3/15/65 

9/ 4/64 

9/ 8/64 

9/29/64 

9/29/64 

9/29/64 

9/29/64 

.  949 .  22 . SMS . 

.  158 . 5 ! SMS ! 

.  163 5 . SMS*. 
. RAU . 

.  125 6 . SMS . 

.  118 . 3 . ! SMS ! 

.  642 . .  24 . , JTO*. 
. AMN*. 
. RAW • 

!  247 ! !   8 ', . RAW*. 
. SMS . 

!  197 ! !   i7 ! JNG I 

.  181 . .  15 . RAW • 

.  395 . .  13 , . SMS I 

.  Ill ', ',        3 ', ! SMS I 

.  128 . 4 . . SMS . 

83 . 3 . SMS . 

K 

M 

F 

F 

M 

M 
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•  SQRSUM  TO  TINGL 
PROGRAM STATISTICS 

•  SORSUM  TO  TINGL 

SQRSUM 
XSOSUH 

SQUARE 
XSQUAR 

SRCH1 

STEPC (SE 

STEPL (SE 

STEPR (SE 

(STH) (SE 

(STHO) (SE 

(STHH) (SE 

STORE (SE 

STZ 

STZS 

SUBK (SE 

SUBKS (SE 

SUM 
XSUM 

SUMOEV (SE 

SUMOFR 
XSMOFR 
SUMOEV 
XSMOFV 

SMITCH 

TAMVL 
TAMVR 

TAMVR  (SE 

TIMA2B 

TIMSUB 
INTMSB 

TINGL 
TINGIA 

XACTEQ 

DELTA) 

DELTA) 

DELTA) 

ONLINE) 

ONLINE) 

OMLINE) 

LOCATE! 

ADOK) 

AOOK) 

SUMOFR) 

TAMVL) 

TIMA2B 

36 

32 

93 

U 

24 

23 

44 

15 

63 

124 

229 

A3 

9/29/64 

9/29/64 

9/ 8/64 

9/29/64 

9/^/64 

9/29/64 

9/29/64 

9/ 4/64 

9/ 4/64 

9/ 9/64 

9/ 8/64 

9/ 8/64 

.  107 . 3 . . SMS . 

! in . 3 . . SMS ', 

!   93 . 6 . ,   RAW . 

60 . ! 2 ! ! JFC ! 

97 . 3 . . SMS . 

!   92 '. ! 3 ! ! SMS ! 

,      156 , 4 . '.   SMS ! 

84 . 2 . , SMS ! 

.  189 < 5 . . SMS . 

.  258 8 . SMS*. 
. RAW . 

.  450 . .  13 . . SMS*. 
. RAW . 

.  147 4 . . SMS . 

M 

M 

M 

M 
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•  TIKGLA  TC  WÄC 

PROGRAM STATISTICS 
TINGLA  TO  WAC 

TINGLA (SEE i TINGL) . 

TRHINO 
XLIMIT , 
OUOATA . 
FSKIP  . 
(RWT)  . 

67 . .  9/ 4/64 

(TSH) (SEE i REREAD). 

(TSHM» (SEE i REREAD). 

UNPAKN 78 , .  9/ 9/64 

VARARG 44 < 9/29/64 

VDOTV 25 . 9/ 4/64 

VDVBVV 22 . .  9/29/64 

VECOUT 
. FNOFMT , 
RPLFNT . 

. (STH)  . 

. (FIL)  . 

66 . ,  9/29/64 

V INDEX (SEE • INDEX) , 

VNNUSV (SEE : VPLUSV). 

VOUT 
. CAR IGE . 
. HRACJ 
. (STh) 
. (FIL) 
. VECOUT . 

.  104 . .  9/29/64 

VPLUSV 
XVPLSV . 
VNNUSV . 
XVNNSV 

34 . .  9/29/64 

VRSOUT 
. CAR IGE . 
. VECOUT . 

47 . ,  9/29/64 

VSOUT 
> VOUT 

37 . ,  9/29/64 

VTINSV 
XVTNSV 

34 , ,  9/29/64 

WAC .  107 , .  9/29/64 

77 . 5 . . SMS ! 

!  ISO ! 5 . ',   JFC ', 

.  132 . 4 ,   JFC . 

.  121 . 3 . . SMS . 

90 3 . SMS . 

91 . 5 . SMS . 

I  111 7 ! SMS ! 

.  127 . 3 . SMS ', 

I  138 ! 4 . ! SMS ! 

!  125 ! 3 ', ! SMS ! 

'.     112 ! ',       3 ', ',   SMS . 

83 . 6 . ! JFC ! 

M 

M 

M 

M 

F 
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hHEHE TO  XOPRSS  • 
PROGRAM STATISTICS 

•  WHERE   TO  XDPRSS  • 

WHERE  (SEE LOCATE) 

WHICH 
XWHICH . 

WLLSFP 

WRTOAT 

XACTEO 

XAOÜK (SEE 

XAOOKS (SEE 

XARG (SEE 

XAVRGE 
XAVRGR . 

* 

XAVRGR (SEE 

X600ST (SEE 

XCMPRA (SEE 

XOANL  (SEE 
• 

XOANX (SEE 

XOELTA (SEE 
• 

XOFPRS (SEE 

XOIV      I 
XOIVK  . 

XOIVK  (SEE 

XOIVKS (SEE 

XOIVR  (SEE 
• 

XOPRSS (SEE 

FOOTR 
FOOT 
MOVE 

HOS) 
(TCOI 
(WRS) 
(RCH) 
(TRCI 
(ETT» 

AOOK) 

AOOK) 

LOCATE) 

XOIV 
XDIVR 

XAVRGE) 

BOOST) 

CHPRA) 

ADANL ) 

ADANL) 

DELTA) 

DIFPRS) 

AOOK) 

AOOK) 

XOIV) 

ooosn 

217 

77 

11 

34 

27 

9/ 4/6* 

10/ 6/64 

9/ 8/64 

9/ 4/64 

9/29/64 

9/29/64 

77 

264 

126 

76 

104 

109 

2 

11 

SMS 

RAW 

RAW 

SMS 

SMS 

SMS 



•     XDVIDE     TO     XSPECT     » 
PROGRAM   STATISTICS 

•     XOVIOE     TO     XSPECT      • 

XOVIOE 
XOVIDR   .   XOIV 

.   XDIVK     . 

33   . ,     9/29/64   . 105   . 3   , ,   SMS   .   M 

XOVIOR (SEE   XOVIOE). 

XCVRK 
•               « 

(SEE   AOOK)      , 

XOVRKS (SEE   AOOK)      , 

XFIXM 
»                 « 
•                 t 31   . 9/29/64  . 98   . 3   . .   SMS   .   M 

XINOEX (ScE   LOCATE). 

XLCOMN 
• f 

• « 14   . 9/   4/64   . 76  , 2   . .   RAW   .   M 

XLIMIT •               « 25   , 9/   4/64   , 101   . 3   , .    SMS   .   M 

XLOCV 
• t 

• t 24   . 9/   4/64   . 100  . 3   . .   SMS   .   M 

XLSHFT (SEE   LSHFT)   . 

XMLPLV (SEE   MULPLY). 

XMULK (SEE   AOOK)      . 

XMULKS (SEE   AOOK)     , 

XNAME (SEE  LOCATE). 

XNARGS (SEE  LOCATE). 

XNTHA (SEE  NTHA) 

XNTSUM (SEE   INT SUM) 

XOOZE 
• i 

• f 4   . ,      9/   4/64   . 61   . 2  . .   SMS   .   M 

XREMAV 
* 

.   XAVRGR 
31 .      9/29/64   . .     112 3  . .   SMS   .   M 

XRFLEC (SEE   i'.EFLEC) 

XSAME (SEE   SAME) 

XSMOEV (SEE   SUMOFR) 

XSMOFR (SEE   SUMOFR) 

XSPECT 
• 

!   SPLIT 
.   COSISP 
.   KEFIT 
.   XLOC 
.   KOLAPS 
.   CHPRIS 

.     523 .      9/r9/64 .     239  . ,     26 .   SMS   .   F 
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•  XSCOEV  TO  ^EFBIN  • 
PROGRAM STATISTICS 

XSWOEV  TO  ZEFBIN  • 

XSQDEV (SEE XSQOFR) 

XSQOFR 
XSQDEV . 

XSQRUT 

XSQSUH (SEE 

XSOUAR (SEE 

XSTEPC ' ? 

XSTEPL (SEE 
« 

XSTEPR i*.c 

XSTLIN (SEE 

XSUBK  (SEE 

XSUBKS (SEE 

XSUH   (SEE 

XVORBV (SEE 
• 

XVOVBV 
XVOROV . 

• 

XVMNSV (SEE 

XVPLSV (SEE 

XVTMSV (SEE 
« 

X*HICK (SE£ 
• 

ZEFBCO 
ZEFBIN . 

FIXVR 
SORT 

SORSUMJ 

SQUARE) 

DELTA) 

DELTA) 

DELTA) 

SETLIN} 

AOOK) 

ADD«- ? 

SUM) 

XVOVBV) 

XOIV 
XOIVR 

VPLUSV) 

VPLUSV) 

VTIMSVJ 

WHICH) 

(IDS) 
(RDS) 
(RCH) 
(TCO) 
ITEF) 
(TP.C) 
(BSR) 

/EFBIN (SEE ZEFBCD) 

37 

37 

3^ 

5** 

9/29/6* 

9/29/6« 

9/29/6A 

9/ 8/64 

113 

103 

109 

129 

SMS 

SMS 

SMS 

JNG 

-0 

15 
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4. Conventions Used In Program Wrlteupe 

The general format of preparation of symbolic 

decks we have adhered to is illustrated by the sample list- 

ings shown on the next few pages for the two very short 

routines CONVLV and RND (File  28 of Tape 1 and Pile 79 of 

Tape 2). In all cases the general sequence is 1) Control 

Cards, 2) Subroutine or Entry cards, 3) Comment cards 

giving Abstract (including language, equipment, length, 

speed, and author), 4) Comment cards giving Usage (including 

FORTRAN usage, transfer vector, input-output descriptions, 

end examples), and 5) Program proper. All cards are 

serialized after the first one, in columns 76-79. The 

following observations should assist the interpretation of 

our comment cards, 

1. All programs are designed to operate under 

the FORTRAN-II system. 

2. In general we adhere to FORTRAN conventions 

in naming fixed, floating point, octal, and 

hollerith variables regardless of whether the 

program is FAP cr FORTRAN, This convention 

should always be assumed for subroutine argu- 

ments unless otherwise noted. 

3. The term ''FORTRAN INTEaER" or FORTRAN-II INTEQER,, 

or sometimes Just "INTEOER" is used to refer 

to a fixed point integer in the decrement 

(binary point between bits 17 and 18, 
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Sample program listings 

• CONVLV (SUBROUTINE) 
• LABEL 
CCONVLV 

SUBROUTINE CONVLV(LX,XX,LY,YY,CC) 
C 
C  ABSTRACT-  
C 
C TITLE - CONVLV 

4/29/64   LAST CARD IN DECK IS NO. 

COMPLETE CONVOLUTION OF TWO TRANSIENTS 

CONVLV CONVOLVES TWO TRANSIENTS, X(I) I»0«I,...,LX-1 
AND Yin I»0,l,...,LY-l , TO PRODUCE THE COMPLETE 
CONVOLUTION FUNCTION 

CCIl 
LX-1 
SUM ( X(J)»Yn-JI ) 
J-0 

FOR I > 0,l,...,LX*LY-2 
WHERE 

LX AND LY ARE INPUT PARAMETERS 
YCK) IS ASSUMED * 0.0 FOR K OUTSIDE OF 

THE RANGE 0 TO LY-l 
NOTC THAT THE CONVOLUTION IS INDEPENDENT OF THE ORDER 
OF THE INPUTS X AND Y. 

TECHNIQUE USED IS AN ALGORITHM BASED ON ANALOGY TO 
MULTIPLICATION OF POLYNOMIALS 

C 
C 
C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C LANGUAGE  - FORTRAN II SUBROUTINE 
C EQUIPMENT - 709 OR 7090 (MAIN FRAME ONLY) 
C STORAGE   - 96  REGISTERS 
C SPEED    - ABOUT .A9 • (LX»LY)  MILLISEC ON THE 709 
C ABOUT .062 • (LX»LY)  MILLISEC ON THE 7090 
C AUTHOR    - J. CLAERBOUT 
C 
C USAGE  
C 
C TRANSFER VECTOR CONTAINS ROUITNES - (NJNE) 
(       AND FORTRAN SYSTEM ROUTINES - (NONE) 
C 
C FORTRAN USAGE 
C CAIL   CONVLV(LX»XX   LY,YY,CC) 
C 
C   INPLTS 
C 
C    LX        IS NO. OF TERMS IN X VECTOR 
C MUST EXCEED ZERO (PROGRAM EXITS IF ZERO OH LESS) 
C 
C    XX(I)     1*1«...,LX  CONTAINS  X(0)...,,X(LX-l) RESPECTIVELY 
C 

0098 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0006 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0016 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0026 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0036 
0039 
0040 
0041 
0042 
0043 
004* 
0045 
0046 
0047 
0046 
0049 
0050 
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Sample program listings 

C 
C 
C 
C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

LV 

win 

IS NO. OF TERMS IN Y VECTOR 
MUST EXCEED ZERO  (PROGRAM EXITS IF ZERO OR 

1*1.. .LY 
EQUIVALENCE 

CONTAINS  Y(0»....fY(LY-ll 
CXX»YY  IS PERMITTED 

LESS) 

RESPECTIVELY 

OUTPUTS 

CC( 1) 

EXAPPLES 

I»lf...,LX«LY-l CONTAINS 
WHERE cm IS 

C(0),...,C(LX»LY-2) 
GIVEN IN ABSTRACT 

RESPECTIVELY 

1. SHOWING 
INPUTS 

USAGE 

CUTPUTS 

2. ILLEGAL 
INPUTS 

LSAGE 

CUTPUTS 

REVEKSIBILITY OF X AND V 
- LX » 3  XX(1...3i « l.,2.t3. 

LY » 2  YY(1...2) «  10.tl. 

CALL  CGNVLVax,XX,LY,YY,CCU 
CALL  CONVLV(LY,YYfLXtXX,CC2> 

- CCl(1...4»   «  CC2I1...4)   «   10.,21.,32.,3. 

INPUt CASES (NO OUTPUT) 
- SAME AS EXAMPLE I. EXCEPT START WITH OUTPUT VECTORS 

CLEANED, I.E. CC111...4) » CC2(l....  » O.,0.,0.,0. 
CALL C0NVLV(-2,XX,LY,YY,CCn 
CALL CONVLV(LX,XX,0,YY,CC2) 

- CCl(l...4) » O.,0.,0.,0.   (ILLEGAL LX) 
CC?{l.,,M « CO.,0.,0.   (ILLEGAL LY) 

PROGRAM FOLLOWS BELOW 

OU'.PY DIMENSION STATEMENTS 
DIMENSION  XX(2),YV(2),CC(2) 

CHECK LEGALITIES 
IF (LX)  9999,9999,10 

10 IF (LY)  9999,9999,20 
CLEAR OUTPUT VECTOR 
20 LC«LX*LY-l 

DO 30  I«1,LC 
30 CC(I)«0.0 

CONVOLVE 
DO 40  IM.LX 
DO 40  J«l,LY 
K»I*J 

40 CC(K-l)»CC(K-l)*XXm»YYU) 
EXIT 

9999 RETURN 
END 

0051 
0052 
0053 
0054 
0055 
0056 
0057 
0058 
0059 
0060 
0061 
0062 
0063 
0064 
0065 
0066 
0067 
006B 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
0079 
0060 
0061 
0082 
0083 
0084 
0085 
0086 
0087 
0088 
0089 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 
0098 

^3 

LI , .r-=    »^ «■ _^» I jjl J_ _: ^ ' 



Sample program listings 

»RNC 

RND (FUNCTION) 
FAP 

COUNT 60 
LBL RNO 
ENTRY RNO Fm 
ENTRY RNOUP FtY) 
ENTRY RNDON FIV» 

9/29/64   LAST CARD IN DECK IS NO. 

 ABSTRACT  

TITLE - RNO   t WITH SECONDARY ENTRY POINTS RNOUP, RNOON 
ROUNOS FLTG. PT. NO» UP« DOWN* OR TO NEAREST FLTG. PT. INTEGER 

RNO ROUNOS A FLOATING POINT NUMBER TO THE NEAREST FLOATING 
POINT INTEGER. 

RNOUP ROUNOS A POSITIVE (NEGATIVE) FLOATING POINT NUMBER 
TO THE NEXT HIGHER (LOWER) FLOATING POINT INTEGER. 

RNOON ROUNOS A POSITIVE (NEGATIVE) FLOATING POINT NUMBER 
TO THE NEXT LOWER (HIGHER) FLOATING POINT INTEGER. 

LANGUAGE - FAP, FORTRAN II FUNCTION 
EQUIPMENT - 709 OR 7090 (MAIN FRAME ONLY) 
STORAGE - 15 REGISTERS 
SPEED - 26 MACHINE CYCLES FOR RND 
AUTHOR - R.A. WIGGINS,  15/9/62 

——USAGE  

TRANSFER VECTOR CONTAINS ROUTINES - 
AND FORTRAN SYSTEM ROUTINES - 

FORTRAN USAGE 
XI « RNDF(Y) 
X2 » RNOUPF(Y) 
X3 > RNODNF(Y) 

NONE 
NONE 

INPLTS 

Y 

OUTPUTS 

XI 

X2 

X3 

IS A FLOATING POINT NUMBER 
MUST BE LSTHN« 10.••9 

IS A FLOATING POINT INTEGER 

IS A FLOATING POINT INTEGER 

IS A FLOATING POINT INTEGER 

0078 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
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Sample program listings 

• EXAMPLES 

• I. INPUT - Y-104.2 
•    CUTPUTS - Xl=lO*.  X2»I05.  X3«104. 

• 2. INPUT - Y«.5 
•    CUTPUTS - Xl=l.  X2«l.  X3»0. 

• 3. INPUT - Y»-49,7 
•    CUTPUTS - Xl=-50.  X2»-50.  X3=«-49. 

• «. INPUT - Y-1015. 
•    CUTPUTS - Xl'1015.  X2»1015.  X3«1015. 

BCI l*RNO 
R'^CÜP ^MI A 

FAD «OI77777777777 
FAD «.5 

RNCDN UFA =O?3300OOO000O 
FAD «0233000000000 
TRA I.A 

A     FSR »0177777777777 
FSb ».5 
TRA RNODN 

RNO   T«! A* I 
TRA RN0UP»2 
END 

0051 
0052 
0053 
0054 
0055 
0056 
0057 
0058 
0059 
0060 
0061 
0^62 

63 
.064 
0065 
0066 
0067 
0068 
0069 
0070 
0071 
0072 
0073 
0074 
0075 
0076 
0077 
0078 
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maximum magnitude > 2 '-!), 

4. The term '•MACHINE LANOUAQE INTEaERw or "MACHINE 

INTEaER*', or sometimes "MLI** is used to refer to 

fixed point integers in the address (binary 

point beyond bit 35» maxiuwm magnitude « 2-'^-l). 

5. 'file terms HLSTHNM and wLSTHl♦-,, are equivalent 

to H<H and *<*,    The terms ,,aRTHN,, and ,,ORTHJ*«,, 

are equivalent to ',>" and V, 

6. The names of all our subprogram-type routines 

(subroutines, functions) are always the same as 

their entry point (in the case of multiple entry 

point routines the first entry point listed is 

equated with the name). A serial number "-IIH 

or "-III" following the name indicates that this 

program is one of a series, all of which have 

identical calling sequences and essentially the 

same functions, but the user raus- choose the 

appropriate one in terms or his requirements. 

A "(709)" following the name indicates that this 

routine can only be used on the 709. A "(7090)" 

indicates the program works on either the 7090 or 

the 709^* Ml the routines without nuch speci- 

fication can be used on any of the three machines. 

7. Expressions appearing under "ABSTRACT" may deviate 

from FORTRAN conventions. The emphasis here hue 

been to produce expressions which are visually 
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close to those of ordinary mathematics. 

d. In the listings of required routines as found In 

the transfer vectors we list separately the FOR- 

TRAN system routines (which can be ignored) and 

non-PORTRAN-system routines (which cannot be ig- 

nored) . All of the non-PORTRAN system routines 

required are included somewhere in the program 

set.  In this connection the word "NONE" or 

"(NONE)" means "none required" and does not refer 

to routines by those names. 

9, It should be stressed that the transfer vector as 

listed is only the first level of subprogram re- 

quirements and the subprograms listed should be 

checked for further subprogram requirements. The' 

table in Section 3 is probably the most rapid and 

accurate for determining the complete requirements. 

10. In the usage of these programs it should be as- 

summed tha\; none of the subprogram arguments can 

be safely equated (either by equivalence statements 

or repeated use of the same name) except as spec- 

ifically noted. 

11. The numerical examples given involve some nota- 

tion conventions which should be fairly obvious. 

Thus 

A)  "IX(1...5) - 2,4,6,8.10" or 

"IX(1,2,...,5) - 2,4,6,8,10" stands for 
MIX(1) » 2", "IX(2) - 4," etc. 

47 
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B) "OCT" stands for octal data 

C) "MLI" is machine langviace integer 

The representation of hollerith data is not too 

satisfactory or consistent as given here. In 

most cases we use either 

X(l...) = 6H(something) 

a 6Hsomethlng 

to imply that the "something" is a string of hol- 

lerith characters stored 6 to a register (i.e. 

P0RMAT(A6)). However, in some cases the "some- 

thing" may be split into groups of six charac- 

ters separated by commas to conform to a rep- 

resentation such as A) above. The reader will 

have to use his Judgment from the context. 

12. In the examples, if no "USAGE" is given, the user 

Is to assume that, following the setting up of the 

"INPUTS", a "CALL" statement is to be executed in 

the exact literal form as given under "FORTRAN 

USAGE". 

j.3. In the case of programs with scope output, blank 

comment cards are inserted at appropriate places 

in the example outputs so that photographs of the 

actual outputs can be pasted there on the listings. 

14, Instructions equivalent to the linkage director have 

been Inserted in many of the PAP programs so that 

they may operate properly with systems which do 

not have the standard error procedure. The pro- 
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grams will, of course, operate with systems 

which do have the standard error procedure op- 

tion operative but the error tracing scheme will 

not be able to function completely since index 

register four will be stored in the "artificial 

linkage'1 director rather than in the one con- 

structed by the assembler. In many cases the 

error procedure may be made completely operative 

by removing the PZK  0 and BCI  1, NAME cards 

appearing at the beginning of the program. 
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jp. Magnetic Tape Copies 

The following steps have been taken in the pro- 

duction of the master tape from which copies will be made. 

1. All programs to be included had special test pro- 

grams written which tested, among other things, 

all examples given in the program comment cards. 

These tests were passed individually. 

2. The symbolic decks were divided into groups, 

each group being loaded on a separate tape. 

3. Each such tape was then serialized and dated by a 

special program and then the serialized tapes 

were compiled to produce sets of binary decks. 

4. The binary decks thus compiled were rerun through 

the test programs, and the test results compared 

with earlier test results. 

5. The serialized tapes were merged by program 

to form the master tape. 

6. The master tape was then compiled and the binaries 

from this compilations compared by the 519 repro- 

ducing punch against the binary decks used in 

step 4. 

VELA UNIFORM associates desiring a copy of these programs 

should write their request to 

bO 



Headquarters, USAP/AFTAC 

VELA Selsmological Center 

Washington 25, D. C. 20330 

ATTN:  Major J, J, Connor 

The letter should request 

"MIT Geophysics Program Set II". 

By separate mall the requester should also send two 

2400« blank tapes. 

^1 
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6. KWIC Index to Programs 

The remaining pages are a KWIC (Key Work In 

Context) index of the 26? programs in the progrrm set 

(produced If  the routine ROKWIC). Our coding in this Index 

is as follows 

Column    65    F means FORTRAN program 

N means FAP program 

66    Blank means PORTRAN-type subroutine 

or functions 

* means main program 

67-80   give the program name 

i>2 
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KWIC Index 

SQUAPES PREDICTOP BY RECUflSIONt 
«DISPLACED DOT PRODVCT OF 

PNTRO-SYMMETRIC CR ANTISYMMETRIC 
SSPATIAL CRDSSCORPELATION OF 

SQUARES PRFOICTOR BY RECURSION. 
SHIGH SPEED 

$MOVING TRAPEZOIDAL 
NGTH   «SUMMATION OF 
MILLION RANDOM DIGITS 
FORMAT 

OF 

SHIGH SPEED 
SFAST 

INTEGRAL OR 
VüCTOR OVER 

ROM TAPF SACCFSS 
«ACCESS 

1-DIMENSION  «REALIZABLE LEAST 
2-DIMENSIONAL ARRAYS 
2-DIMENSIONAL ARRAY  «ROTATE C 
2-DIMENSIONAL SPAT'AL ARRAYS 
^-DIMENSIONS «REALIZABLE LEAST 
24 POINT SPECTRUM 

SPECTRUM 
VALUE OF A VECTOR 
VALUE INTEGRAL 
BLOCKS OF CONSTANT LE 

ROUTINE FOR RAND CORP. 
TO LITERAL OR ORDINARY 

24 POINT 
ABSOLUTE 
ABSOLUTE 
ABUTTING 

TIME OF NEXT SUBROUTINE TQ GIVEN 
GE «REAL TIME. TO SPECIFIED 
TOCORRELATIONS FOR LONG» LIMITED 

FOR LONG» LIMITED 
FOR LONG» LIMITED 
«INITIALIZED FCR 

«CREATE VEv.iOR OF MACHINE 

T CONVOLUTIONS 
S-CORRELATIONS 
E 
<;T 
«HOLLERITH LEFT 

ACCURACY      «FIND OPERATION 
ACCURACY. OF GIVEN PROGRAM RAN 
ACCURACY SERIES       «FAST AU 
ACCURACY SERIES «FAS 
ACCURACY SERIFS «FAST CROS 
ADDING TO AN INDATA-OUDATA TAP 
ADDRESSES OF VARIABLES IN A LI 
ADJUST FUNCTION 
ADJUST OR RIGHT ADJUST FUNCTIO 

«ADVANCE FILM FRAME ON SCOPE 
»ADVANCE FILM FRAME ON SCOPE 

PWARDS OR DOWNWARDS AN ARBITRARY AMOUNT      «ROTATE A VECTOR U 
AND IMAGINARY» OR REVERSE       «AMPLITUDE AND PHASE FROM REAL 
TF SYMMETRICAL FRTFR WITH GIVFN AMPLITUDE RES>ÖWSE     «GENERA 
RAY  «ROTATE CENTRO-SYMMETRIC OR ANTISYMMETRIC 2-DIMENSIONAL AR 

«ARCTANGENT FUNCTION 
«CORE LOCATION WITH INDEXABLE ARGUMENT 

N 
ADJUST OR RIGHT 
«HOLLERITH LEFT 

N «LOCATE 
«RETURN N-TH 

TING VALUES «FIND IF 
WITH REAL COEFFICIENTS FOR REAL 
EVALUATE CUBIC FOR EVENLY SPACED 
-0 IS LESS THAN +0     «COMPARE 

«SHIFT VECTOR ELEMENTS 
C OR ANTISYMMETRIC 2-DIMENSIONAL 
CED DOT PRODUCT OF 2-DiMENSIONAL 
ELATION OF 2-DIMENSIONAL SPATIAL 
R DANIELL SPECTRA        «MODIFY 
OSPECTRUM BY COSINE TRANSFORM OF 

«WIENER 
ONE-SIDED 

«FAST 
T COSINE TRANSFORMS OF 
ITED ACCURACY SERIES 
RM OF AUTOCORRELATION 
NDATA-OUDATA TYPE TAPE «LIST 

«FIND 
ION FROM GIVEN BASE OR FROM TRUE 

«MOVING 
«MOVING MEAN SQUARE 

ARGUMENT WITH RESPECT TO COMMO 
ARGUMENT BEYOND THE FIRST 
ARGUMENT FALLS INSIDE TWQ LIMI 
ARGUMENT«EVALUATE A POLYNOMIAL 
ARGUMENTS «FAST 
ARITHMETICALLY TWO WORDS WHERE 
ARITHMETICALLY LEFT OR RIGHT 
ARRAY  «ROTATE CENTRO-SYMMETRI 
ARRAYS «OISOLA 
ARRAYS «SPATIAL CROSSCORR 
AUTO- OR CROSS-CORRELATIONS FO 
AUTOCORRELATION «AUT 
AUTOCORRELATION 
AUTOCORRELATIONS «FAS 
AUTOCORRELATIONS FOR LONG. LIM 
«AUTOSPECTRUM BY COSINE TRANSFO 
AUXILIARY INFORMATION FOR AN I 
AVERAGE OF FLOATING VECTOR 
AVERAGE «R.M.S. DEV1AT 
AVERAGE OF A VECTOR 
AVERAGE OF A VECTOR 

F RLSPR 
F DOTP 
F ROARi? 
F SPCOR2 
F RLSPR2 
F FT24  -II 
M FT24 
M ABSVAL 
M MVNTIN 
M BLKSUM 
F GETRD1 
M FNDFMT 
M TIMSUB 
M 709TIMA2B 
F OACORR 
F OCNVLV 
F QXCORR 
F SETINO 
M XLOCV 
M HLADJ 
M HLADJ 
M 7090FRAME 
M 709FRAME 
M ROTAT1 
M AMOH2 
F GNFLTl 
F ROAR2 
M ARCTAN 
M LOC 
F IXCARG 
M NTHA 
M XLI^IT 
F POLYEV 
M FASCUB 
M CMPRA 
M SHFTR1 
F ROAR2 
F DOTP 
F SPCOR2 
V ADANL 
M ASPEC2 
F WÄC 
M ASPECT 
F QACORR 
M ASPEC2 
F LISTIMG 
M AVRAGE 
M RMSDEV 
F MVINAV 
F MVSOAV 

53 



T END 
SFIND 

STRIANGULAR 
SDIVIDE THE X 

SSKID FORWARD OR 

AVERAGE OF FIXED PT VECTOR 
AVERAGING. MOVING LEFT OR RIGH 
AXIS INTO EQUALLY PROBABLE RAN 
BACKWARD OVER FILES ON TAPE 

INE 
00 

$BAR GRAPH PLOTTING FOR SUBROUT 
BASE    «RAISE VECTOR TO POWER 
BA5E OR FROM TRUE AVERAGE 
BCD TAPE WRITING 
BINARY DATA ON TAPE 
BINARY TAPE 
BITS OF A VECTOR 
BLOCK 
BLOCK OF VALUES ALL ABOVE 
BLOCKS OF CONSTANT LENGTH 

GIVE 
$S 

SLOCATE 

GRAPH 
SUM OCWER ^F DEVIATIONS FROM 
tR.v.S, DEVIATION FROM GIVEN 
^OPTIONAL ONLINE MONITOR OF 

SWRITE 
«PEAD EVERY N-TH WOOD FROM 

SCHANGE ALL SIGN 
$MOVE DATA 

N LFVFLfSCAN VICTOR FO-? POSSIBLE 
UMMATION OF VECTOO OVEO ABUTTING 
AND OPFPATE SUBPOUTINES BY PROXY CALL STATEMENTS 

«GET HOLLERITH DATA FROM CALLING SEQUENCE 
SENABLE FORTRAN VARIABLE LENGTH CALLING SEQUENCES 

GE SSPACE CARRIAGE N LINES OR RESTORE PA 
PIC 2-DIMENSIONAL ARRAY  «ROTATE CENTRC-SYMMETRIC OR ANTISYMMET 
OR SCHANGE ALL SIGN BITS OF A VECT 
vOVF,RrvE=?SE» CHANGE SPACING» OR CHANGE SIGN OF A VECTOR      $ 
Oc A VECTOR      SMOVEtREVERSE. CHANGE SPACING» OR CHANGE SIGN 

«GENERATE HOLLERITH CHARACTERS 
MAKING ON-LINE REQUEST IF NOT   «CHECK IF INTERVAL TIMER IS ON 
FALL WfTHIN GIVEN LIMITS «CHECK THAT VARIABLES FROM LIST 

PASING OR DECREASING BEHAVIOR «CHECK VECTOR FOR MQMOTQNE INCR 
ILITY CASE «COMPUTE CHI-SQUARE FOR CONSTANT PROBAB 
VALUE «PROBABILITY THAT A CHI-SQUARED VARIATE EXCEEDS A 
Y A THIRD ONE BEING ZERO «CHOOSE BETWEEN TWO VARIABLES B 
LE VECTOR To INTEGERS FOR SCOPE» CLIPPING EXCESSIVE VALUES «SCA 
G IN SECONDS USING 7C9C INTERVAL CLOCK «FOR REAL TIME TIMIN 
«EVALUATE A POLYNOMIAL WITH REAL COEFFICIENTS FOR REAL ARGUMENT 
BOUT ITS MIDPOINT «COLLAPSE ODD-LENGThED VECTOR A 
SMALLER RANGE «COLLAPSE ONE-SIDED VECTOR INTO 

T^RAL PORMATS «OUTPUT COLUMN VECTORS BY NORMAL OR LI 
INTERPOLATION «FIND A MATRIX 

T INTEGERS «LABEL PRINTER 
«LOCATE ARGUMENT WITH RESPECT TO 
NT OF MEMORY USAGE - PROGRAM AND 

«FIND LENGTH OF 
D5 WHERE -0 IS L^SS THAN +0 
A SET OF VARIABLES FOR EQUALITY «COMPARE 
TORS FOR IDENTITY «FAST COMPARE 

«COMPLEX 
LYNOMIAL SYNTHESIS FROM REAL AND COMPLEX 
AL SYNTHESIZED FROM ITS REAL AND 

«TEST THE 
«DIVIDE A FLOAT'^G VECTQR BY A 

VARIABLES BY 
F VECTOR OVFP 

A SINGLE 
ABUTTING 

FLTG. PT, 
9L0CKS QF 

COLUMN WITH ARBITRARY INDEX BY 
COLUMNS WITH INCREASING 3-DIGI 
COMMON 
COMMON «OFF-LINE PRI 
COMMON STORAGE 
«COMPARE ARITHMETICALLY TWO WOR 

PAIRS OF VARIABLES OR 
TWO ARBITRARY MODE VEC 
POLYNOMIAL EVALUATION 
ROOTS SPO 

COMPLEX rftQQX§.        «POLYNOM I 
CONDITION OF ANY SENSE SWITCH 
CONSTANT 
CONSTANT  «MULTIPLY ANY NO. OF 
CONSTANT LENGTH   «SUMMATION 0 

M XAVRGE 
M TAMVL 
F GRUP2 
M FSKIP 
M HSTPLT-H 
M POWER 
M RMSDEV 
M ONLINE 
M WRTDAT 
N PACDAT 
M CHSIGN 
M MVBLOK 
F NXALRM 
M BLKSUM 
M LOCATE 
F GETHOL 
M VARARG 
F CARIGE 
F R0AR2 
M CHSIGN 
M MOVREV 
M MOVREV 
M GNH0L2 
F CLKON 
M LIMITS 
M MONOCK 
F CHISOR 
E KIINTl 
M WHICH 
M SCPSCL 
M 7090CLOCK1 
F POLYEV 
M KOLAPS 
M COLAPS 
M CVSOUT 
M AR3C0L 
F COLABL 
F IXCARG 
F MEMUSE 
M XLCOMN 
M CMPRA 
M CMPARP 
M CMPARV 
F IPLYEV 
F POLYSN 
F PLYSYN 
M SWITCH 
M DIVIDE 
E MULK  -II 
M BLKSUM 
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«MODIFY A SET OF VARIABLES BY A 
ICOMPUFE CHI-SQUARE FOR 

OR FLTG VECTOR $AOD A 
«DIVIDE A FXD VECTOR BY A 

OF TWO VECTORS WITH DIVISION BY 
INCi SUMMATION WITH DIVISION BY A 
IPLY VECTOR BY FLOATING OR FIXFO 
XED OR FLOATING VECTOR THROUGH A 
OF VECTOR FROM ANOTHER OR FROM 

ELEMENTS OF VCCT0R EQUAL TO 
VECTOR FROM ANOT' FR OR FROM 
VECTOR FROM ANOTrfcR OR FROM 
VARIABLES BY A CONSTANT OR 

A 
A 
A 
A 

BY 

LL 
TG 
D. 
OF 
M PROBABILITY DENSlTfMEAN SQUARE 
R IN DECIBELS 
ROW OF DATA 
F-LINE PRINTER 
E INTEGERS OR CONVERSELY 
TO MLI VECTOR 

ER TO EQUIVALENT 

CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CON^TANT$SUM 
CONSTANTtSUM 

ACCURACY SERIES 
THER - VERSION 2 
RGUMENT 
COSINE» SINE TRANSFORMS OF 
RA        «MODIFY AUTO- OR 
ACCURACY SERIES     «FAST 

F FIXED ooiNT INTEGERS 
FROM 2 OR 4 EVEN-ODD PARTS 
OF ODD-LENGTH SERIES 
S» FIXED OR FLOATING   «GENERATE 
ATlON «AUTOSPECTRUM BY 
AUTOCORRELATIONS «FAST 

OR BY CONSTANTS 
PROBABILITY CASE 
TO ELEMENTS OF A FXD 

«DOT PRODUCT 
«MOV 

«MULT 
«REFLECT A FI 

«SUM DIFFERENCE 
(ANY MODE)     «SET A 

SQUARE DIE. OF FL 
SQUARE DIE, OR FX 

CONSTANTS       «MODIFY A SET 
CONTINGENCY AND DEPENDENCY FRO 
«CONTOUR A MATRIX ON THE PRINTE 

LEVELS FOR PLOTTING A 
OF MATRIX SUBSET ON OF 
FLTG, VECTOR TO MACHIN 
FORTRAN INTEGER VECTOR 
MACHINE LANGUAGE INTEG 

OF TWO TRANSIENTS 
OF TWO TRANSIENTS 

»FAST CONVOLUTIONS FOR LONG» LIMITED 
«FAST COPY FILE FROM ONE TAPE TO AND 

«CORE LOCATION WITH INDEXABLE A 
CROSS-CORRELATION FUNCTIONS   «FAST 
CROSS-"ORR^LATIONS FOR DANIELL SPECT 
CROSS-CORRtLATlONS FOR LONG» LIMITED 
«FAST CORRELATIONS FOR LONG SERIES 0 

COSINE AND/OR SINE TRANSFORMS 
COSINE AND/OR SINE TRANSFORMS 
COSINE OR SINE HALF-WAVE TABLE 
COSINE TRANSFORM OF AUTOCORREL 
COSINE TRANSFORMS OF ONE-SIDED 
COSINE» SINE TRANSFORMS OF CRO 

«FIND CONTOUR 
«CONTOUR 

«SCALE» CONVERT 
»PAST CONVERT 

HOLLERITH      «CONVERT 
«COMPLETE CONVOLUTION 
«COMPLETE CONVOLUTION 

«FAST 
«FAST 

SS-CORRELATiON FUNCTIONS   «FAST 
NCTIONS FOR SEQUENTIAL SINES AND COSINES «FAST FU 
SERIES IN GIVEN RANGE«FREQUENCY COUNT OF NUMBER OF VALUES OF A 
WITH NEW RANGE AND INCREMENT   «CREATE ONE VECTOR FROM \NOTHER 
SSFS OF VARIABLES IN A LIST     «CREATE VECTOR OF MACHINE ADORE 
«FAST COSIKF. SINF TRANSFORMS OF CROSS-CORRELATION FUNCTIONS 
SPECTRA        «MODIFY AUTO- OR CROSS-CORRELATIONS FOR DANIELL 
IMITED ACCURACY SPRIES     «FAST CROSS-CORRELATIONS FOR LONG» L 
VECTORS OF MATRICES »CROSSCORRELATlON OF TRANSIENT 
BEGINNING WITH ANY LAG «CROSSCORRELAT ION OF TRANSIENTS 
BEGINNING WJTH ZERO LAG        «CROSSCORRELATION OF TRANSIENTS 

NAL SPATIAL ARRAYS      «SPATIAL CROSSCORRELATION OF 2-OIMENSIO 
ENTS «QUICK CROSSCORRELATION OF MLI TRANSI 
SUBROUTINE GRAPH «CUBIC CURVE SCOPE PLOTTING FOR 
SUBROUTINE GRAPH «CUBIC CURVE SCOPE PLOTTING FOR 

NTS «FAST EVALUATE CUBIC FOR EVENLY SPACED AR6UME 

M ADD< 
F CHISQk 
M BOOST 
M XDVIDE 
M VDOTV 
M MVNSUM 
M MULPLY 
M REFLEC 
M SUMDpR 
M SETKV 
M SQRDFR 
M XSQDFR 
M ADDK 
F MSCON1 
F CNTRDB 
F CNTROW 
F CONTUR 
M FXDATA 
M ITOMLI 
M MLI2A6 
M CONVLV-II 
F CONVLV 
F OCNVLV 
M CPYFL2 
M LOC 
F XSPECT 
M ADANL 
F QXCORR 
M PROCOR 
M COSP 
F COSIS1 
M COSTBL 
M ASPEC2 
M ASPECT 
F XSPECT 
M SEQSAC 
M FRQCT2 
M NUR INC 
M XLOCV 
F XSPECT 
M ADANL 
r OXCORR 
F CRSVM 
F CROST 
F CROSS 
F SPCOR2 
F QXCORl 
M HSTPLT-III 
M HSTPLT-III 
M FASCUB 
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PFTD FXPANSION OF A VFCTOR UNDER 
ALLY SOACFO DOINTS SFIND 
Um'- GPAPH "CUBIC 
UTINF GPAPH «CUBIC 
AUTO- OP CROSS-CORPFLATlONS FOR 

SMOVF 
SPEAD 

SWRJTE BINARY 
CALE AND FIX DATA VECTOR» PACK N 
OR SREREAD 

SFAST AND CONVIENT 
«UNPACK AND REoCALE A PACKED 

S DER REGISTER    «SCALE AND FIX 
NT0U9 A MATRIX ON THE PRINTER IN 
AND REPOSITION TAPE TO FRONT OF 

CUBIC INTERPOLATION SHI-S 
CURIC WHICH EXACTLY FITS 4 PQU 
CURVE SCOPE PLOTTING FOR SURRO 
CURVE SCODE PLOTTING FOR SUBRO 
DANIELL SPECTRA «MODIFY 
DATA RLOCK 

IN GENERALIZED FORMAT 
ON TAPE 
POINTS PER REGISTER    «S 
RECORD AND END FILE MONIT 
STORAGE ON TAPE 
VECTOR 
VECTOR» PACK N DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DECIBELS 
DECK 
DECK AND 

POINT 
«CO 

«LIST DATA DECK 
REPOSITION TAPE TO FR ONT Or DECK «LIST DATA 

ECTOR FOR MOMOTONE INCREASING 01   DECREASING BEHAVIOR   «CHECK V 
OF FUNCTION OR ITS MAGNITUDE    «DEFINITF TRAPEZOIDAL INTEGRAL 
ONS, FLOATING AND FIXED POINT   «DELTA FUNCTION AND 
AND DEPENDENCY FRO« PROBABILITY DENSIT«MEAN SOUARE 
IVEN LAG     «SECODN PROBABILITY DENSITY OF 
NSIT«VFAN SQUARE CONTINGENCY AND DEPENDENCY 
ERENCING «DERIVATIVE 
ON OF SIMULTANEOUS EQUATIONS AND 
ROM TRUE AVERAGE «R.M.S, 
VFCTOP TO POWER OR SUM POWER OF DEVIATIONS FROM BASF 
FCTOR ELEMENTS IN PAIRS «DIFFERENCE FIXED 
IF SAME INCLUDING SIGN «SIGN OF 

HER OR FPOM A CONSTANT «SUM 
c-p OR FROM A CONSTANT «SUM SQUARE 
ER OR F^OM A CONSTANT«SUM SQUARE 

^DERIVATIVE OF A VECTOR OF 
«INVERSION OF DIFFERENTIATION BY 
G «INVERSION OF 
PINTER 
NE FOR 

STEP FUNCTI 
CONTINGENCY 

INTEGER SERIES AT G 
FROM PROBABILITY DE 
OF A VECTOR OF DIFF 

DETERMINANT EVALUATION «SOLUTI 
DEVIATION FROM GIVEN BASE OR F 

«RAISE 
OR FLOATING V 

DIFFERENCE OF 2 VARIABLES OR 0 
DIFFERENCE OF VECTOR FROM ANOT 
DIF. OF FLTG VECTOR FROM ANOTH 
DIF. OR FXD. VECTOR FROM ANOTH 
DIFFERENCING 
DIFFERENCING 
DIFFERENTIATION BY DIFFERENCIN 

COLUMNS WITH INCREASING 3-DIGIT INTEGERS        «LABEL P 
RAND CORP. MILLION RANDOM DIGITS FROM TAPE «ACCESS ROUTI 

QUARFS PREDICTOR BY RFCURSION» 1-DIMENSION  «REALIZABLE LEAST S 
«DISPLACED DOT PRODUCT OF 2-DIMENSIONAL ARRAYS 

N «TWO-DIMENSIONAL FILTER BY RECURS 10 
TRO-SYMMFTRIC OR ANTISYMMETRIC 2-DIMENSIONAL ARRAY  «ROTATE CEN 

«SPATIAL CROSSrORRFLATlON OF 2-OIMENSlONAL SPATIAL ARRAYS 
«FAST TWO-DIMENSIONAL SPATIAL SPECTRUM 

QUARES PREDICTOR BY RECURSION» 2-DIMENSIONS «REALIZABLE LEAST S 
T GENERATOR FOR SCOPE SUBROUTINE DISPLA  «VARIABLE ORIGIN FORMA 
ENSIONAL ARRAYS «DISPLACED DOT PRODUCT OF 2-DIM 
VECTOR «FREQUENCY DISTRIBUTION OF A FIXED POINT 
EQUALLY LIKELY SECTIONS «NORMAL DISTRIBUTION AND DIVISION INTO 
«REGION TO MAXIMIZE PATIO QF TWO DISTRIBUTION FUNCTIONS 
MFNT5      «GENERATE PROBABILITY DISTRIBUTION WITH SPECIFIED MO 
CONSTANT «DIVIDE A FLOATING VECTOR BY A 

M EXPAND 
M CUFIT1 
M HSTPLT-HI 
M HSTPLT-m 
M ADANL 
M MVBLOK 
F RQATA 
M WRTDAT 
M PAKN 
M REREAD 
F OUDATA 
M UNPAKN 
M PAKN 
F CNTRDB 
F DADECK 
F DADECK 
M MONOCK 
M TINGL 
M DELTA 
F MSC0N1 
F PR082 
F MSC0N1 
M DERIVA 
M SIMEO 
M RMSDEV 
M POWER 
M DIFPRS 
M XACTEQ 
M SUMDFR 
M SQRDFR 
M XSQDFR 
M DERIVA 
M IDERIV 
M I DER TV 
F COLABL 
F GETRD1 
F RLSPR 
F DOTP 
F FIRE2 
F R0AR2 
F SPC0R2 
F PLANSP 
F RLSPR2 
M DSPFMT 
F DOTP 
F FRQCT1 
M N0INT1 
F MXRARE 
F PRBFIT 
M DIVIDE 
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I^ROBABLF RANGES 
ANT 
RY THOSF OF ANOTHF1? 
rrinPS WITH OP WITHOUT ROUNOING 
HING To POPTRAN-II INTFGEsFXn pT 

SMOVING SUMMATION WITH 
SDOT PRODUCT OF TWO VFCTORS WITH 
FCTI0N5 «INO^MAL DISTRIBUTION AND 

SPERFORM LONG 
RRAYS SDISPLACED 

SFAST 
ICES    $DOT PRODUCT OP "FVEPSED 
ICES    ^DOT PRODUCT OR REVERSED 
OOUCT OF VECTORS OF MATRICES 
ODUCT OF VECTORS OF MATRICES 
RFMFNTS «VECTOR 
H DIVISION BY CONSTANT 
R (FIXED OR FLOATING)      SFAST 
GIVEN VALUEtFAST SCAN VECTOR FOR 

$EXTREMAL VALUES OF MATRIX 
FERFNCE FIXED OR FLOATING VECTOR 
OR $ADD A CONSTANT TO 
R RIGHT SSHIFT VECTOR 
KE INDEX (BV INCREASING SIZE) OF 
HT SSHTFT VECTOR 
OR i;SUM THE SQUARED 
INTEGER VECTOR     SFAST SQUARE 

VECTOR $SUM 
SSQUARE 
«DIVIDE 

ROUNDING 50IVIDE 
«MULTIPLY 
SSET ALL 

E OF ANOTHER 
WITH OR WITHOUT 
OP FLOATING 
CONSTANT (ANY MODF) 
CALLING SEQUENCES 

RTRAN 
AVERAGING» MOVING LFFT OR RIGHT 

«REREAD DATA RECORD AND 
E   «TEST IF NEXT TAPE RECORD IS 
LUESFAST SCAN VECTOR FOR ELEMENT 

«PRINTER PLOT OF A SET OF 
«SET ALL ELEMENTS OF VECTOR 

« SET FXD OR FLTG VECTOR 
R FLTG)SSFT ANY NO. OP" VARIABLES 
OR FLTG) «SFT ANY NO. OF VECTORS 
OR FLTG«SFT ANY NO. OF VARIABLES 
IABLES OR A SET OF VARIABLES FOR 

«DIVIDE THE X AXIS INTO 
«FIND CUBIC WHICH EXACTLY FITS 4 
L DISTRIBUTION AND DIVISION INTr 
D QUADRATIC WHICH EXACTLY FITS ^ 

«DIVIDE THE X AXIS INTO EQUALLY 
«DIVIDE A FXD VECTOR BY A CONST 
»DIVIDE ELEMENTS OF ONE VECTOR 
«DIVIDE ELEMENTS QF TWO FIXED V 
DIVIDE WITH TRUNCATION OR ROUN 
DIVISION BY A CONSTANT 
DIVISION BY CONSTANT 
DIVISION INTO EQUALLY LIKELY S 
DIVISION OF TWO POLYNOMIALS 
DOT PRODUCT OF ^-DIMENSIONAL A 
DOT PRODUCT OF TWO VECTORS 
DOT PRODUCT OF VECTORS OF MATR 
DOT PRODUCT OF VECTORS OF MATR 
«DOT PRODUCT OR REVERSED DOT PR 
«DOT PRODUCT OR REVERSED DOT PR 
DOT PRODUCT WIT!! ARBITRARY INC 

«DOT PRODUCT OF TWO VECTORS WIT 
DOUBLING OR HALVING OF A VECTO 
ELEMENT EQUAL OR GREATER THAN 
ELEMENTS 

IN PAIRS «DIE 
OF A FXD OR FLTG VECT 

ARITHMETICALLY LEFT 0 
IN A VECTOR  «FAST MA 
LOGICALLY LEFT OR RIG 
OF A FLTG OR FXD VECT 

A MACHINE LANGUAGE 
FLOATING OR FIXED 
FXD OR FLTG VECTOR 
ONE VECTOR BY THOS 
TWO FIXED VECTORS 
TWO VECTORS FIXFD 
VECTOR EQUAL TO A 

FORTRAN VARIABLE LENGTH 
MIXED EXPRESSIONS IN FO 

ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 
ELEMENTS 

«ENABLE 
«ENABLE 

OF 
OF 
OF 
OF 
OF 
OF 
OF 

«TRIANGULAR END 
END FILE MONITOR 
END OF FILE AND REPOSITION TAP 
EQUAL OR GREATER THAN GIVEN VA 

LENGTH VECTORS 
TQ A CONSTANT (ANY MODE) 

A LINEAR SEGMENT 
A SINGLE 
SEPARATE 
SEPARATE 
«COMPARE 

PROBABLE RANGES 
SPACED POINTS 

EQUAL 
EQUAL 
EQUAL 
EQUAL 
EQUAL 
EQUAL 
EQUALITY 
EQUALLY 
F JALLY 

TO 
TO 
TO 
TO 

VALUE (PXO 0 
VALUES (FXD 
VALUES (FXD 
PAIRS OF VAR 

.QUALLY 
EQUALLY 

LIKELY 
SPACED 

SECTIONS 
POINTS 

«NORMA 
«FIN 

F 
M 
M 
M 
M 
M 
M 
M 
F 
F 
M 
F 
F 
F 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
F 
M 
F 
M 
F 
M 
M 
M 

GRUP2 
XDVIDE 
VDVBYV 
XVDVBV 
XDIV 
MVNSUM 
VDOTV 
NO INT I 
POLYDV 
DOTP 
FDOT 
MDOT3 
MDQT 
MOOT 3 
MDQT 
DOTJ 
VDOTV 
DUBLX 
FASCN1 
MAXSNM 
DIFPRS 
BOOST 
SHFTR1 
SI2EUP 
SHFTR2 
SQRSUM 
SQRMLI 
SUM 
SQUARE 
VDVBYV 
XVDVBV 
VTIMSV 
SET<V 
VARARG 
SAME 
TAMVL 
REREAD 
ZEFBCD 
FASCN1 
PLTVS1 
SETKV 
SETLIN 
SETK  -11 
SETKVS 
SETKS -II 
CMPARP 
GRUP2 
CUFIT1 
NOINT1 
QUFIT1 
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UATrON «SOLUTION OF SIMULTANEOUS FQUATIONS AND DETERMINANT FVAL 
VERT MACHINE LANGUAGE INTEGER TO EQUIVALENT HOLLFRITH      «CON 

SWIENER-LEVINSON LEAST SQUARE ERRO«? FILTER OR PREDICTOR 
FD ARGUMENTS «FAST EVALUATE CUBIC FOR EVENLY SPAC 
L COEFFICIENTS FOR REAL ARGUMENTSEVALUATE A POLYNOMIAL WITH REA 

«COMPLEX POLYNOMIAL EVALUATION 
ANEOUS EQUATIONS AND DrTrRMINANT EVALUATION «SOLUTION OF 5IMULT 
IN GROUPS OF FIVE AS POKER HAND«EVALUATION OF INTEGER SEQUENCE 

) 'PSPLIT A VECTOR INTO ITS EVEN AND ODD DARTS (OR INVERSE 
M A VECTOR BY SIFTING ANOTHER AT 
NE WHETHER FORTRAN-II INTEGER IS 
D/OR SINE TRANSFORMS FROM 2 OR 4 

«FAST EVALUATE CUBIC FOR 
NTLRPOLATION OPERATOR FOR 1 TO 4 
TO INTEGERS FOR SCOPE» CLIPPING 

EVEN INCREMENTS «FOR 
EVEN OR ODD «DETERMI 
EVEN-ODD PARTS «FAST COSINE AN 
EVENLY SPACED ARGUMENTS 
EVENLY SPACED DATA VALUES   «I 
EXCESSIVE VALUES «SCALE VECTOR 

«EXCHANGE ANY TWO VECTORS 
«SUBROUTINE GRAPH EXPANDED OVER VERTICAL FRAMES 

BIC INTERPOLATION      «HT-SPEED EXPANSION OF t   VECTOR UNDER CU 
«ENABLE MIXED EXPRESSIONS IN FORTRAN 

«FIND SIGNED OR UNSIGNED EXTREMAL VALUES OF A VECTOR 
^NTS 
FINITE MATRIX 
VINIMUM PHASE WAVELET 
o 
OF DATA FROM A SPECIAL TAPE 
EGMENT ON SCOPE 
"GMENT ON SCOPE 
E VECTORS FOR IDENTITY 
ECTOR TO Ml. I VECTOR 
0 ANOTHER - VEPSION 2 
CRMS TROM 2 OR 4 EVEN-ODD 
ORMS OF ODD-LENGTH SERIES 
SIDED AUTOCORRELATIONS 
S 
VPfTOR (FIXED OP FLOATING) 
SDACED ARGUMENTS 

"S tAS PRODUCED 
QUAL OR GREATER 
INDICES 

BY SPLIT, 
THAN GIVEN 

«FAST 
«FAST 
«FAST 
«FAST 
«FAST 
«FAST 

PARTS «FAST 
«FAST 
«FAST 
«FAST 
«FAST 
«FAST 

«PLOT FAST 
«PLOT FAST 

«FAST 
VALUE«FAST 

«FAST 
«PLOT FAST 
«PLOT FAST 

«FAST ON TAPE 
» LIMITED ACCURACY SERIES 
MITPD ACCURACY SFRTFS 
IPS OF FIXED POINT INTEGERS 
F CROSS-CORRELATION FUNCTIONS 
NG» LIMITED ACCURACY SERIES 
SIFNT WITH ARBITRARY TIME ORIGIN«FAST 

«EXTREMAL VALUES OF MATRIX ELEM 
«FACTOR A SYMMETRIC POSITIVE DE 
«FACTOR POWER SPECTRUM TO FIND 
«FAST ABSOLUTE VALUE OF A VECTO 

A'  CONVENIENT ,-<ETRir.L 
ARBITRARY STRAIGHT LIfic S 
ARBITRARY STRAIGHT LINE S 
COMPARE TWO ARBITRARY MOD 
CONVERT FORTRAN INTEGER V 
COPY FILE FROM ONE TAPE T 
COSINE AND/OR SINE TRANSF 
COSINE AND/OR SINE TRANSF 
COSINE TRANSFORMS OF ONE- 
DOT PRODUCT OF TWO VECTOR 
DOUBLING OR HALVING OF A 
EVALUATE CUBIC FOR EVENLY 
HORIZONTAL LINE ON SCOPE 
HORIZONTAL LINE ON SCOPE 
REVERSAL OF SPECIAL VECTQ 
SCAN VECTOR FOR ELEMENT E 
TRACK THROUGH A VECTOR OF 
VERTICAL LINE ON SCOPE 
VERTICAL LINE ON SCOPE 
AND CONVIENT DATA STORAGE- 
AUTOCORRELATIONS FOR LONG 
CONVOLUTIONS FOR LONG» LI 
CORRELATIONS FOR LONG SER 
COSlNEt SINE TRANSFORMS 0 
CROSS-CORRELATIONS FOR LO 
FOURIER TRANSFORM OF TRAN 

«FAST 
«FAST 
«FAST 
«FAST 
«FAST 

M SIMEO 
M MLI2A6 
F WLLSFP 
M FASCUB 
r ^OLYEV 
F IPLYEV 
M SIMEO 
F POKCT1 
M SPLIT 
M SIFT 
M XQOZE 
M COSP 
M FASCUB 
M INTOPR 
M SCPSCL 
M EXCHVS 
F GRAPHX 
M EXPAND 
M SAME 
M MAXSN 
M MAXSNM 
F MFACT 
M FACTOh 
M Aoo. . 
F INOATA 
M 7090LINE 
M 709LINE 
M CMPARV 
M ITOMLI 
M "PYFL2 
M -OSP 
F COSIS1 
M ASPECT 
M FOOT 
M DU8LX 
M FASCUB 
M 7090LINEH 
M 709LINEH 
M CHPRTS 
M FASCN1 
M FASTRK 
M 7090LINEV 
M 709LINEV 
F OUDATA 
F OACORR 
F QCNVLV 
M PROCOR 
F XSPECT 
F QXCORR 
F QFURRY 
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SINES AND CnSINf-S 
SIZE) OF ELEMENTS 

ED POINT VECTOR 
A VFCTOP 

IN A VECTOR 

INE LANGUAGE INTEGEP VECTOR 
PECTPUM 

SGFNPRATF HCLLERITH 
- VERSION 2 SFAST COPY 
ST IF NEXT TAPE RECORD IS END OF 

SREREAD DATA RECORD AND END 
»SKIP FORWARD OR BACKWARD OVER 

«ADVANCE 
SADVANCE 

»MULTI-INPUT 
STWO-DIMENSIONAL FILTER 

SPONSE     »GENERATE SYMMETRICAL FILTER 
ENER-LEVINSON LEAST SQUARE ERROR FILTER 

SEIND CUBIC WHICH EXACTLY FITS A 
?;FIND QUADRATIC WHICH EXACTLY FITS 3 

WITHOUT ROUNDING $FIX 
OINTS PER REGISTER    »SCALE AND FIX 
DOUBLING OR HALVING OF A VECTOR 
COSINE OR SINE HALF-WAVE TABLESt 
NTS IN PAIRS «DIFFERENCE 
AND SiFP FUNCTIONS» FLOATING AND 
TIP.Y AN MLI VECTOR BY A FORTRAN 

«FREQUENCY DISTRIBUTION OF A 
RATED SUMMATION OF A FLOATING OF 

«SET LINEAR VECTORS. 
«MULTIPLY VECTOR BY FLOATING OR 

MULTIPLY ELEMENTS 
6H A CONSTAN. 
CORRELATIONS FOR 

«FAST MOVING 

«FAST FUNCTIONS FnR SEQUENTIAL 
SFAST MAKE INDEX (BY INCREASING 
«FAST MOVING SUMMATION OF A FIX 
«FAST REVERSE STORAGE ORDER OF 
«FAST SET VECTOR TO ZERO 
$FAST SQUARE ELEMENTS OF A MACH 
«FAST TWO-DIMENSIONAL SPATIAL S 
FIELD 
FILE FROM ONE TAPE TQ ANOTHER 
FILE AND REPOSITION TAPE   «TE 
FILE MONITOR 
FILES ON TAPE 
FILM FRAME ON SCOPE 
FILM FRAME ON SCOPE 
FILTER BY LEAST SQUARES 

Pv RECURSION 
WITH GIVEN AMPLITUDE RE 
OR PREDICTOR 
EQUALLY SPACED 
EQUALLY SPACED 

A FLOATING VECTOR 
DATA VECTOR» PACK 

OF TWO VECTORS 
«REFLECT A 

LONG SERIES OF 
SUMMATION OF A 

«FIND AVERAGE OF 
«REMOVE THE MEAN FROM A 

«SUM ELEMENTS OF FLOATING OR 
«SQUARE ROOT OF A 

«ADD OR SUBTRACT TWO FLOATING OR 
ROUNDING «DIVIDE ELEMENTS OF TWO 

EGER 
OR HALVING OF A VECTOR (HXED OR 
SINE HALF-WAVE TABLES» FIXED OR 

LTA FUNCTION'AND STEP FUNCTIONS. 
«INTEGRATED SUMMATION Of A 

«FIND AVERAGE OF 
«DIVIDE A 

IRS «JIFFERENCE FIXED OR 

(FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 
FIXED 

«FLOAT 
«FLOAT 
FLOATING) 
FLOATING 
FLOATING 
FLOATING 
FLOATING 
FLOATING 
FLOATING 

$WI 
POINTS 
POINTS 
WITH OR 
N DATA P 

OR FLOATING)      «FAST 
OR FLOATING   »GENERATE 
OR FLOATING VECTOR ELEME 
POINT   «DELTA FUNCTION 

»MUL 

«INTEG 

» 
THROU 
»FAST 

POINT INTEGER 
POINT VECTOR 
VECTOR 
AND/OR FLOAT+NG 
CONSTANT 
OR FLOATING 
OR FLOATING VECTOR 
POINT INTEGERS 
POINT VECTOR 
PT VECTOR 
VECTOR 
VECTOR 
VECTOR WITH ROUNDING 
VECTORS 
VECTORS WITH OR WITHOUT 
A VECTOR 
ANY MACHINE LANGUAGE INT 

»FAST DOUBLING 
»GENERATE COSINE OR 

AND FIXED POINT   «DE 
OF FIXED VECTOR 
VECTOR 
VECTOR BY A CONSTANT 
VECTOR ELEMENTS IN PA 

M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
F 
F 
F 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

SEOSAC 
SIZEUD 
MUVADO 
REVERS 
STZ 
SQRMLI 
PLANSP 
GENHOL 
CPYFL2 
ZEFBCD 
REREAD 
FSKIP 

7090FRAME 
709FRAME 

MIFLS 
FIRE2 
GNFLTl 
WLL5FP 
CUFITl 
QUFIT1 
FIXV 
PAKN 
DUBLX 
COSTBL 
DIFPR3 
DELTA 
MLISCL 
FRQCT1 
INTSUM 
SETLNS 
MULPLY 
VTIMSV 
REFLEC 
PROCOR 
MUVADD 
XAVRGE 
XREMAV 
SUM 
XSQRUT 
VPLUSV 
XVDVBV 
FLOATV 
FLOATM 
DUBLX 
COSTRL 
DELTA 
INTSUM 
AVRAGE 
DIVIDE 
DIFPRS 
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T ROUNDING tFIX A 
SET LINEAR VECTORS» FIXED AND/OR 
FLEMENTS OF TWO VECTORS FIXED OR 

fMULTlPLY VECTOR BY 
SSUM ELEMENTS OF 

SADD OR SUBTRACT TWO 
INTFGER      $T«?UNCATE OR ROUND 

$REuOVE THE WEAN FROM A 
ROUND. ROUND UP» OR ROUND DOWN A 

SSOUAPE ROOT OF A 
TANT SREFLECT A FIXED OR 
CONSTANT TO ELEMENTS OF A FXD OR 
ANY NO« OF VARIABLES BY A SINGLE 
RS OR CONVERSELY SSCALE» CONVERT 
EQUAL TO A SINGLE VALUE (FXD OR 

EQUAL TO SEPARATE VALUES (FXD OR 
$SUM THE SQUARED ELEMENTS OF A 

«SQUARE ELEMENTS OF FXD OR 
SEGMENT S SET FXD OR 
OM A CONSTANT$SUM SQUARE DIF, OF 
EQUAL TO SEPARATE VALUES (FXD OR 
PT, NO. UP» DOWN» OR TO NEAREST 

NEAREST FLTG. PT, INTEGER fROUND 
«ACCESS TO LITERAL 0" ORDINARY 

FLOATING 
FLOAT+NG 
FLOATING 
FLOATING 
FLOATING 
FLOATING 
FLOATING 
FLOATING 
FLOATING 
FLOATING 
FLOATING 
FLTG VECTOR 
FLTG. 
FLTG. 

VECTOR WITH OR WITHOU 
$ 

«MULTIPLY 
FIXED CONSTANT 
FIXED VECTOR 
FIXED VFCTQfVS 
NUMBER To MACHINE 

OR 
0«? 
OR 
PT. 
VECTOR 
VECTOR 
VECTOR 
VECTOR THROUGH A CONS 

«ADD A 
PT, CONSTANT «MULTIPLY 
VECTOR TO MACHINE INTEGE 

FLTGliSET ANY NO. OF VARIABLES 
FLTG) «SET ANY NO. OF VECTORS 
FLTG OR FXD VECTOR 
FLTG VECTOR 
FLTG VECTOR EQUAL TO A LINEAR 
FLTG VECTOR FROM ANOTHER OR FR 
FLTGSSET ANY NO. OF VARIABLES 
FLTG. PT, INTEGER «POUND FLTG. 
FLTG. PT. NO. UP, DOWN. OR TQ 
FORMAT 

PUT VARIABLES 
ROUTINE DISPL 
TPUT TAPE WjT 
OR OUTPUT WIT 
T VARIABLES B 

«READ 
R OUTPUT STAT 
AMED VECTOR B 
UMN VECTORS B 
MED VECTORS B 

«MULTIPLY 
ERITH VECTOR 
VECTOR 
«SPREAD OUT 

«ENABLE M 
E WjTH TOUNCA 
ODD 
G SEQUENCES 
WITH ARBITPA. 

RY TIME ORIGI 

OUTPUT IN G FORMAT 

TS 
INE GRAPH EXP 
ALUES OF A 5E 

FIVE PER LINE IN G 
A «VARIABLE ORIGIN 
H NORMAL OR LITERAL 
H NORMAL OR LITERAL 
Y NORMAL OR LITERAL 
DATA IN GENERALIZED 
EMENT  «REPLACE THE 
Y NORMAL OR LITERAL 
Y NORMAL OR LITERAL 
Y NORMAL OR LITERAL 
AN ML I VECTOR BY A 

«PACK UP 
«FAST CONVERT 

HOLLERITH VECTOR AS 
IXED EXPRESSIONS IN 
TION OR ROUNDING To 
«DETERMINE WHETHER 

«ENABLE 
RY TIME ORIGIN«FAST 
N    «QUICK INVERSE 

«ADVANCE FILM 
«ADVANCE FILM 

«MULTIPLE 
ANDED OVER VERTICAL 
RIES IN GIVEN RANGE 

GENERATOR 
«OUT 

FOR SCOPE SUB 
«WRITE OU 

«OFFLINE VECT 
«OUTPU 

OF A 
WITH 

FORMAT 
FORMAT 
FORMAT VECTOR 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMAT 
FORMATS 
FORMATS 
FORTRAN 
FORTRAN 
FORTRAN 
FORTRAN 
FORTRAN 
FORTRAN-II INTEGE«FXD PT DIVID 
FORTRAN-II INTEGER IS EVEN OR 
FORTRAN VARIABLE LENGTH CALLIN 
FOURIER TRANSFORM OF TRANSIENT 
FOURIER TRANSFORM WITH ARBITRA 
FRAME ON SCOPE 
FRAME ON SCOPE 
FRAME SCOPE PLOTS OF VECTOR SE 
FRAMES «SUBROUT 
«FREQUENCY COUNT QF NUMBER OF V 

SUCCEEDING INPUT 0 
SPACING «OUTPUT N 

«OUTPUT COL 
WITH SPACING«OUTPUT NA 
FIXED POINT INTEGFR 
INTEGER VECTOR AS HOLL 
INTEGER VECTOR TO VLI 
INTEGERS 

M FIXV 
M SETLNS 
M VTIMSV 
M MULPLY 
M SUM 
M VPLUSV 
M XFiXM 
M REMAV 
M RNDV 
M SQROOT 
M REFLEC 
M BOOST 
F MULK  -II 
M FXDATA 
F SETK  -II 
M SETKVS 
M SQRSUM 
M SQUARE 
M SETLIN 
M SQROFR 
F SETKS -II 
M RND 
M RND 
M FNOFMT 
F MOUT 
M CSOUT 
M DSPFMT 
F FMTOUT 
F VECOUT 
M VRSOUT 
F RDATA 
M RPLFMT 
F VOUT 
M CVSOUT 
M VSOUT 
M MLISCL 
M IVTOHV 
M ITOMLI 
M HVTOIV 
M SAME 
M XDIV 
M XOOZE 
M VARARG 
F QFURRY 
F QIFURY 
M 7090FRAME 
M  709FRAME 
F GRAPH 
F GRAPHX 
M FRQCT2 
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XFD POINT VFCTOP «FREQUENCY DISTRIBUTION OF A FI 
SARCTANGENT FUNCTION 

RITH LEFT ADJUST OR RIGHT ADJUST 
«LOGICAL SHIFT 

LOATING AND FIXED POINT «DELTA 
ON «INVERSION OF A MONOTONE 
DEFINITE TRAPEZOIDAL INTEGRAL OF 
POINT   «DELTA FUNCTION AND STEP 
TRANSFORMS OF CPOSS-CORTiLATION 

XIMJZF RATIO OF TWO DISTRIBUTION 
AND COSINES «FAST 
«ADD A CONSTANT To ELEMENTS OF A FXD 
ECTORS EQUAL TO SEPARATE VALUES (F;:D 
RUBLES EQUAL TO A SINGLE VALUE (FXD 

«SQUARE ELEMENTS OF FXD 
LINEAR SEGMENT S SET FXD 
IABLES EQUAL TO SEPARATE VALUES (FXD 
OP POUNDING TO FOPTRAN-II INTEGESFXD 
HE SQUARED ELEMENTS OF A FLTG OR FXD 

«DIVIDE A 
OM A CONSTANT«SUM SQUARE OIF. OR 

«MATRIX OUTPUT IN 
UTPUT VARIABLES FIVE PER LINE IN 
AVE TABl.FSt FIXED OR FLOATING 

FUNCTION «HOLLE 
FUNCTION 
FUNCIION AND STEP FUNCTIONS. F 
FUNCTION BY LINEAR INTERPOLATI 
FUNCTION OR ITS MAGNITUDE « 
FUNCTIONS» FLOATING AND FIXED 
FUNCTIONS «FAST COSINE» SINE 
FUNCTIONS «REGION TO MA 
FUNCTIONS FOR SEQUENTIAL SINES 

TH GIVEN AMPLITUDE RESPONSE 
ION WITH SPECIFIED MOMENTS 
OISPLA «VARIABLE ORIGIN FORMAT 

AR bRAPft PLCMJISC FOP SUBROUTINE 
VE SCOPE PLOMiNc- FOR SUBROUTINE 
VE SCOPE PLOTTING FOP SUBROUTINE 
ISTOGRAM PLOTTING FOR SUBROUTINE 
RAMES «SUBROUTINE 
GRAPH «BAR 
VALUATION OF INTEGER SEQUENCE IN 

OR FLTG VECTOR 
OR FLTG) «SET ANY NO. OF V 
OR FLTG»«SET ANY NO. OF VA 
OR FLTG VECTOR 
OR FLTG VECTOR EQUAL TO A 
OR FLTG«SET ANY NO. OF VAR 
PT DIVIDE WITH TRUNCATION 
VECTOR «SUM T 

FXD VECTOR BY A CONSTANT 
FXD. VECTOR FROM ANOTHER OR FR 
G FORMAT 

«0 
COSINE OR SINE HALF-W 
HOLLERITH CHARACTERS 
HOLLERITH FIELD 
SYMMETRICAL FILTER Wl 
PROBABILITY DISTRIBUT 
FOR cCOPE SUBROUTINE 

G FORMAT 
«GENERATE 
«GENERATE 
«GENERATE 
SGEN.^ATE 
«GENERATE 
GENERATOR 
GRAPH 
GRAPH 
GRAPH 
GRAPH 
GRAPH 
GRAPH 
GROUPS 

EXPANDED 
PLOTTING 
OF FIVE 

«B 
«CUBIC CUR 
«CUBIC CUR 

«H 
OVER VERTICAL F 
FOR SUBROUTINE 
AS POKER HANO«E 

ATING   «GENERATE COSINE OP SINE 
FLOATING)      «FAST DOUBLING OR 
UENCE IN GROUPS OF FIVE AS POKER 
UNDER CUBIC INTERPOLATION 

INE GRAPH 
E LANGUAGE 

QUENCE 

INTEGER TO EQUIVALENT 
«INTERPRET 
«GENERATE 

«GET 
«GENERATE 

HALF-WAVE TABLES. FIXED OR FLO 
HALVING OF A VECTOR «FIXED OR 
HANOJEVALUATION OF INTEGER SEO 
«HI-SPEED EXPANSION OF A VECTOR 
«HIGH SPEED 24 POINT SPECTRUM 
«HIGH SPEED 24 POINT SPECTRUM 
«HISTOGRAM PLOTTING FOR SUBROUT 

«CONVERT MACH IN 

ADJUST FUNCTION 

HOLLERITH 
HOLLERITH 
HOLLERITH 
HOLLERITH 
HOLLERITH 
«HOLLERITH 

«WRITE HOLLERITH 

CHARACTERS 
DATA FROM CALLING £E 
FIELD 
LEFT ADJUST OR RIGHT 
TEXT ON SCOPE 

F FRQCT1 
M ARCTAN 
M HLAOJ 
M LSHFT 
M DELTA 
M IFNCTN 
M TINGL 
M DELTA 
F XSPCCT 
F MXRARE 
M SEQSAC 
M BOOST 
M SETKVS 
F SETK  -II 
M SQUARE 
M SETLIN 
F SETKS -II 
M XDIV 
M SfjRfUM 
M XDVIDE 
M XSQDFR 
F VOUT 
M CSOUT 
M COSTBL 
M GNH0L2 
M GENHOL 
F GNFLT1 
F PP9FIT 
M DSPFMT 
M HSTPLT-II 
M HSTPLT-III 
M HSTPLT-II! 
M HSTPLT 
F GRAPHX 
M HSTPLT-II 
F P0KCT1 
M COSTBL 
M 0U8LX 
F P0KCT1 
M EXPAND 
F FT24  -11 
M FT 24 
M HSTPLT 
M MLI2A6 
M INTHOL 
M GNH0L2 
F GETHOL 
M GENHOL 
M HLADJ 
M 7090DISPLA 
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SWRITE 
AC< UP C09TPAN INTEG^f1 VECTOR AS 
TP(??»S $SORFAD OUT 
P TWO ARBITRARY MODE VECTORS FOR 
SOLITUDE AND PHASE FROM PEAL AND 

$L>iBEL ^"IN'TER COLUMNS WITH 
ICR  SCHECK VECTOR FO^ MCMOTONE 
N A v'FtTOR  «FAST VAK.E INDEX (BY 
FROM ANOTHE" WITH NEW RANGE AND 

TINA     ?HYRPID SÜ3PR^G0AMS FOR 
rrT-s >r.r   DoODJCT WITH ARBITPAPY 
FCT.J^ B

V
 SIFTING ANOTHFR AT EVEN 

1ST AUXILIARY INFORMATION FOR fH 
SINITIALIZED FOR ADD I NO TO AN 

STER^INAfE AN 
I DAL RULP S 
C A "ATRIX COLUMN WITH ARBITRARY 
CLPMCMTS IN A VECTOR  SFAST MAKE 

SCORE LOCATION WITH 
SALLOWS VARIABLE DEPTH 

SFAST T3AC< THROUGH A VECTOR OF 
VDATA-CUDATA TAPE $ 

SMULTI- 
CS SMULTI- 

S^.ULTI- 
DLACP THP FORMAT OP A SUCCFEDING 

SFIOAT ANY ^ACHIN' LANGUAGE 
VECTOP BY A FORTPAN FIXET. POINT 

AP A S^OUENCE OF NUMBERS INTO AN 
H SCONVFRT MACHINE LANGUAGE 
CTor $PAC< UP FORTRAN 

«;PA5T CONVERT FORTRAN 
-AT »ON' OR ROUNOING To ^O'TPAN-II 
~. OOWN» HP TO NEAREST FLTf,, PT, 
0 FLOATING pT, NUMBER TO MACHINE 

SOETER^IMP WHETHER FORTPAN-IT 
PIVE AS POKEP HAMD«EVALUAI ION OF 

SSECODW OPOR/^ILITY nENSlTY OF 
c ELEMENTS OF a MACHINE LANGUAGE 
E OUTPUT TAPE A MACHINE  ^NGUAGF 
COLUMNS WITI  INCREASIMG 3-DIGlT 
OUT HOLLERITH VECTOR AS -ORTRAN 

ME fOUTPUT A MATRIX AS 
CONVFPT FLTG, VECTOR TO MACHINE 

S FOR LONG SERIES OF FIXED POINT 
XCPSSIVE VALUES »SCALP VECTOR TO 

SSHUFFLE A LIST OF 
TINVEOSION OF TPAPEZOIDAL 

SINDLFINITE 
^LOAL INTEGRAL OR ABSOLUTE VALUE 

HOLLERITH 
HOLLERITH 
HOLLERITH 
IDCNTITY 
IMAGINARY. 
INCREASING 
INCREASING 
INCREASING 
INCREMENT 
INCREMENTING. 
INCiMENTS 
INCREMENTS 

TEXT ON 
VECTOR 
VECTOR AS 

SCOPE 

FORTRAN 
SFAST 

$P 
IN 

COMPAR 
OR REVERSE       $A 
3-üIGIT INTEGERS 
OR DECREASING BEHAV 
SIZE) OF ELEMENTS I 
«CREATE ONE VECTOR 

TESTING. AND SET 
$V 

SFORM A V 

ADDING TO AN I 
LEAST SQUARES 
BY LEAST SOUAR 
ITERATION 
STATEMENT  $RE 

INDATA-OUOATA TYPE TAPE     $L 
INDATA-OUDATA TAPE 
INDATA-OUDATA TAPE 
INDf"TINiTE INTEGRAL BY TRAPEZO 
INDEX BY INTERPOLATION    $FIN 
INDEX (BY INCREASING SIZE) OF 
INDEXABLE ARGUMENT 
INDEXING OF VECTORS 
INDICES 
INITIALIZED FOR 
INPUT FILTER BY 
INPUT PREDICTOR 
INPUT SIDEWARDS 
INPUT OR OUTPUT 
INTEGER 
INTEGER       «MULTIPLY AN ML I 
INTEGER SERIES SM 
INTEGER TO EQUIVALENT HOLLERIT 
INTEGER VECTOR AS HOLLERITH VE 
INTEGER VECTOR TQ ML I VECTOR 
INTFGEiFXD PV DIVIDE WITH TRUN 
INTEGER «ROUND FLTG. PT, NO, U 

«TRUNCATE OR ROUN 
IS EVEN OR ODD 
SEQUENCE IN GROUPS OF 
SERIES AT GIVEN LAG 
VECTOR     «FAST SQUAR 
VECTOR  «PRINT OR WRIT 

«LABEL PRINTER 
«SPREAD 

DENSELY PACKED OFF-LI 
OR CONVERSELY «SCALE» 

«FAST CORRELATION 
FOR SCOPE. CLIPPING E 
PPOM 1 TQ N 

INTEGER 
INTEGER 
INTEGER 
INTEGER 
INTEGER 
INTEGER 
INTEGERS 
INTEGERS 
INTEGERS 
INTEGERS 
INTEGERS 
INTEGERS 
INTEGERS 
INTEGRAL 
INTEGRAL 
INTEGRAL 

BY TRAPEZOIDAL OULE 
«MOVING TRAPEZ 

M 
M 

M 
M 
F 
M 
M 
M 
M 
M 
M 
F 
F 
F 
M 
M 
M 
M 
M 
M 
F 
F 
F 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
F 
M 
F 
F 
M 
F 
M 
M 
M 
F 
M 
M 
M 

709DISPL* 
IVTOH 
HVTOIv 
CMPARV 
AMPHZ 
COLABL 
MONOCK 
S1ZEUP 
NUR INC 
INDEX 
DOTJ 
SIFT 
LISTING 
SETINO 
TRMINO 
INTGRA 
ARBCOL 
SIZEUP 
LOC 
GETX 
FASTRK 
SETINO 
MIFL3 
MIPLS 
MISS 
RPLFMT 
FLOATM 
MLISCL 
MPSEQ1 
MLI?A6 
IVTOHV 
ITQMLI 
XDIV 
RNO 
XFIXM 
XOOZE 
POKCT! 
OROB2 
SQRMl I 
PWMulV 
COLABL 
HVTOTV 
MOUTAt 
FXDATA 
PROCOR 
SCPSCL 
SHUFFi. 
IINTGR 
INTGRA 
MVNTIN 
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CALE OR SCMF   VECTOR POR SIMPSON 
G^ITUDE    SDEFINTTF T<?APFZOIOAL 
PGRAL        SMOVTNr, T-JAPPZOIOAL 
rioR FO" SIMPSON INTFGSAU AN^/O"? 
TING OF FIXFD 
X COLUMN WITH 
XOANSION OF A 
OF A MONOTONE 

INTEGRAL AND/OR INTEGRATE SUN'; 
INTEGRAL OK FUNCTION OR ITS MA 
TN'FGRAL OR 4RSOLUTF VALUE f^T 
INTEGRATE SUNSCALE OR SCALE VE 

SINTEGRATED SUMMATION OF A FLOA 
SFINO A MA^Rl 

SHI-SPEE:^ E 
«INVERSION 

IN A TABLE 
OPERATOR FOR 1 T 
IN A TABLc 

VECTOR 
ARBITRARY INDEX BY INTERPOLATION 
VECTOR UNDFR CUBIC INTERPOLATION 
FUNCTION BY LINEAR INTERPOLATION 

SLINEAR iNTERPOLATICN 
0 4 EVENLY SPACED DATA VALUES   SINTERPOLAT ION 

SOUA^RATIC INTERPOLATION 
«INTERPRET HOU.CRjlri 

IME TIMING IN SECONDS USING 7090 INTPRVäL CLOCK     $FOR REAL 
-LINE PEC'JEST IF NOT   «CHECK IF INTERVAL TIMER IS ON MAKING 

«INVERSE OF A. MATRIX 
INTO ITS EVEN AND ODD PARTS (OR INVERSE)       «SPLIT A VECTOR 
ARBITRARY HME ORIGIN    «QUICK INVERSE FOURIER TRANSFORM 

ON BY LINEAR INTERPOLATION      «INVERSION OF A MONOTONE 
Y DIFFERENCING «INVERSION OF 
RAL «INVERSION OF 
LEAST SOUAWES SHARER BY SIDEWAYS ITERATION 

«MULTI-INPUT SIDEWARDS ITERATION 
REASING 3-DIGIT INTEGERS        «LABEL PRINTER 
OF TRANSIENTS BEGINNING WITH ANY LAG 
F TRANSIENTS BEGINNING WITH ZERO 

«FLOAT ANY MACHINE 
HOLLERITH      «CONVERT MACHINE 

AST SOUAPP ELEMENTS OF A MACHINE 
T OR WRITE OUTPUT TAPE A MACHINE 

«MULTI-INPUT FILTER BY 
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LAG 
LANGUAGE 
LANGUAGE 
LANGUAGE 
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LEAST 
LEAST 

»LEAST 
«LEAST 
LF-^T 
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LEAST 
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ON 

WITH 
FUNCTI 
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TRAPEZOIDAL INTEG 
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«CROSSCORRELATION 
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TO EQUIVALENT 
VECTOR «F 
VECTOR  «PRIN 

INTEGER 
INTEGER 
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SQUARES 
SQUARES 
SQUARES LINE 
SQUARES SHAPER BY SIDEWA 
SQUARE ERROR FILTER OR P 
SQUARES PREDICTOR BY REC 
SQUARES PREDICTOR BY REC 
SQUARES SHAPER BY RECURS 

ADJUST OR RIGHT ADJUST FU 
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LEFT OR RIGHT 
LEeT OR RIGHT END 
LEVELJSCAN VECTOR FOR 
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«SHIF 

POSSIBLE 
ROW OF D 
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«FAST AUTOCORRELATIONS FOR LONG» LIMITED ACCURACY 
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AST CROSS-CORRELATIONS FOR LONG» 
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«LEAST SQUARES 

SERIES 
LIMITED ACCURACY SERIES 
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SMPSON 
TINGL 
MVNTIN 
3MPSON 
INTSUM 
ARBCOt 
EXPAND 
IFNCTN 
LINTR1 
INTOPR 
OINTR1 
INTHOL 

7090CLOCK1 
CLKON 
MATINV 
SPLIT 
OIFURY 
IFNCTN 
IDERIV 
IINTGR 
LSSS1 
MISS 
COLABL 
CROST 
CROSS 
FLOATM 
MLI2A6 
SQRMLI 
PWMLIV 
MIFLS 
MIPLS 
LSLINE 
LSSS1 
WLLSFP 
RLSPR 
RLSPR2 
RLSSR 
HLADJ 
SHFTR2 
SHFTR1 
TAMVL 
NXALRM 
CNTROW 
WLLSFP 
QACORR 
QCNVI.V 
QXCORR 
XLIMIT 
LIMITS 
LSLI IE 
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X AS IMTggeuS 
«OUTPUT 

%P 
SP 

»06RA« AND CO 
^CONTOUR OF M 
F INTERVAL TI 

SFAST 

DENSELV 
VAPIA8L 

LOT FAST 
LOT FAST 
SPLOT FA 
SPLOT FA 
MMON 
AT(?TX SU 
WPR IS 0 
ARRITPA 
Ar-<BITPA 

ONOTONF 

DAC< 
FS FI 
HORI 
HORI 

ST VF 
ST VF 

R'FT 
M MA< 
PY ST 
RY ST 
FUNCT FRSION OF A V 

E 
PT FXD OP FLTO VECTOR EOUAL 
LCAT+NG 

FD OFF 
V^ PFR 
ZONTAL 
20NTAL 
PTICAL 
RTKAL 

SOFF 
ON OFF 
ING ON 
PAIGHT 
RAIGHT 
FUN BY 

IN 
ON 
ON 
ON 
ON 

-LINE 
LINF 
LINE 
LINE 
LINE 
LINj-- 
-LINE 
-LINF 
-LINE 
LINF 
LINE 
LINEAR 

SLINEAR 

SOUTPUT 
f- FORMAT 
SCOPE 

A MATPI 

SCOPE 
SCOPE 
£ COP F 

PRINT OF MEMORY USAGE - P 
PRINTER 
REOUESi IF NOT   SCKEC< I 
SEGMENT ON SCOPE 
SEGMENT ON SCOPE 

INTERPOLATION 
INTERPOLATION IN 

AN INDATA-OU 
TAPF TQ FRONT 

SCHECK 
0 SFTS OF VAL 
MINE ADDf.ESSE 

WRITE OUTPUT 
TPUT COLUMN V 

INF VFCTOP OU 
SOUTPUT VAR 

OUTPUT NAMED 
UTPUT NAMFO V 
BY PROXY CAI 

0 COMMON 
SMOVE A VECTOR TO A 

NT 

TO A 
$SET 

SSPACE CARRIAGE N 
DATA TYPE TAPE 
OF DECK 

THAT VARIABLES FROM 
UES «SET A 
S OF VARIABLES IN A 

SSHUFFLE A 
«SET A 

TAPF WITH NORMAL OR 
ECTOPS BY NORMAL OR 

SACCESS TO 
TPUT WITH NORMAL OR 
IABLES BY NORMAL OR 
VECTOR BY NORMAL OR 
ECTORS BY NORMAL OR 
L STATEMENTS 

$1NV 
TABL 
$ S 

AND/OR F 
LINEAR SEGMENT 
LINEAR VECTORS. FIXED 
LINES OR RESTORE PAGE 
«LIST AUXILIARY INFORMATION FOR 

DATA DECK AND REPOSITION 
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OF VARIABLES TO ONE OF TW 

SCREATE VECTOR OF MAC 
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VECTORS TO ZERO 
F -RMAT VECTOR        $ 
Pi 1MATS SOU 
OR ORDINARY FORMAT 
FORMAT SOFFL 
FORMAT 
FORMAT WITH SPACING  $ 
FORMATS WITH SPACINGSO 

AND OPERATE SUBROUTINES 

OF 
OF 

«LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LITERAL 
LITERAL 
LITERAL 
LITERAL 
LITERAL 
LITERAL 
LITERAL 

SLOCATE 

DIFFERENT 
5 "ORE 

SCOMPUTE A 
«SHIFT VECTOR ELEMENTS 

LS SPEftFORM 
JSCALF» CONVERT FLTG. VFCTC? TO 

«FLOAT ANY 
UIVALENT HOLLERITH      «CONVERT 
IN A LIST     «CREATE VECTOR OF 
OR ROUND FLOATING PT. NUMRFR TO 

R «FAST SQUARE ELEMENTS OF A 
R «PRINT OR WPITF OUTPUT TAPE A 
IDAL INTEGRAL OF FUNCTION OR ITS 
AN INTEGER SERIES 

RELATION OF TRANSIENT VECTORS OF 
VFRSEO DOT PRODUCT OF VECTORS OF 
VERSFD DOT PRODUrT OF VECTORS OF 

«LOCATE ARGUMENT WITH RESPECT T 
LOCATION 
LOCATION WITH INDEXABLE ARGUME 
«LOGICAL SHIFT FUNCTION 
LOGICAL SUMCHFCK 
LOGICALLY LEFT OR RIGHT 
LONG DIVISION OF TWO POLYNOMIA 
MACHINE INTEGERS OR CONVERSELY 
MACHINE LANGUAGE INTEGER 
MACHINE LANGUAGE INTEGER TO EQ 
MACHINE ADDRESSES OF VARIABLES 
MACHINE INTEGER      «TRUNCATE 
MACHINE LANGUAGE INTEGER VECTO 
MACHINE LANGUAGE INTEGER VECTO 
MAGNITUDE    «DEFINITE TRAPEZO 

«MAP A SEQUENCE OF NUMBERS INTO 
MATRICES «CROSSCOR 
MATRICES    «DOT PRODUCT OR RE 
MATRICES    «DOT PRODUCT QR RE 

F MOUTAI 
M CSOUT 
M 7090LINEH 
M 709LINEH 
M 7090LINEV 
M  TO^LINEV 
F MEMUSE 
F CONTUR 
F CLKCN 
M 7090LINE 
M  709LINE 
M IFNCTN 
F LINTR1 
M SETLIN 
M SETLNS 
F CAR IGE 
F LISTIMG 
F DADECK 
M LIMITS 
M CHOOSE 
M XLOCV 
F SHUFFL 
M STZS 
F FMTOUT 
M CVSOUT 
M FNDFMT 
F VECOUT 
M VRSOUT 
F VOUT 
M VSOUT 
M LOCATE 
F IXCARG 
M MOVE 
M LOC 
M L5HFT 
M FAPSUM 
M SHFTR2 
F POLYDV 
M FXOATA 
M FLOATM 
M MLI2A6 
M XLOCV 
M XFIXM 
M SORMLI 
F PWMLIV 
M TINoL 
M MPSEQ1 
F CRSVM 
E MOOT 3 
E MDOT 

64 



SRCVFPSF VFCTOR OF MATRICPS 
OP A SYMMFTPIC POSITIVE DEFINITE MATRIX 

^INVERSE OF A MATRIX 
<ED OFF-LIN81' SOUTPUT A MAToix 
ICATION $N X M MATRIX 
NDFX RY INTFOPOLATION     «FIND A f'ATRIX 

SFXTPFMAL VALUES OF MATRIX 
$N X M MATRIX BY M X L MATRIX 

SSOUARE MATRIX 
ELS SCONTOUR A MATRIX 

SFACT 

AS INTEGERS DENSELY PAC 
BY M X L MATRIX MULHRL 
COLUMN WITH ARBITRARY I 
ELEMENTS 
Ml _« iPLlCATlON 
MULTIPLICATION 
ON THE PRINTER IN DECIB 
OUTPUT IN G FORMAT 
SUBSET ON OFF-LINE PRIN 
TRANSPOSE 
TRANSPOSE 

TWO DISTF-PU 

MEAN 
MEAN 
MEAN 

SMATRIX 
TER SCONTOUR OF MATRIX 

SMATRIX 
«SQUARE MATRIX 

TION FUNCTIONS        «REGION TO MAXIMIZE RATIO OF 
«NORMALIZE A VECTOR TO GIVEN MAXIMUM VALUE 

PENDENCY FROM PROBABILITY DENSITSMEAN SQUARE CONTINGENCY 
«REMOVE THE MEAN 
«REMOVE THE 

«NORMALIZE AND CHANGE 
R «MOVING 
MON «OFP-LINE PRINT OF 
SE ODD-LENGTHED VECTOR ABOUT ITS 
F «ACCESS ROUT INT FOR RAND CORP. 
«FACTOR POWER SPECTRUM TO FIND 

«ENABLE 
ONVERT FORTRAN INTEGER VECTOR TO 
POINT INTEGER       «MULTIPLY AN 

«QUICK CROSSCORRELATJON OF 
«FAST COMPARE TWO ARBITRARY 

VECTOR EQUAL TO A CONSTANT (ANY 
CONSTANT OR BY CONSTANTS 

AN  DE 

IONS FOR DANIELL SPECTRA 
LITY DISTRIBUTION WITH SPECIFIED 
«REREAD DATA RECORD AND END FILE 

«OPTIONAL ONLINE 
ING BEHAVIOR «CHECK VECTOR FOR 
TERPOLATION «INVERSION OF A 
OCATI ON 
RS 
OR CHANGE SIGN OF A VECTOR 

FROM A FIXED VECTOR 
FROM A FLOATING VECTOR 
OF A VECTOR 
SQUARE AVERAGE OF A VECTO 

MEMORY USAGE - PROGRAM AND COM 
MIDPOINT «COLLAR 
MILLION RANDOM DIGITS FROM TAP 
MINIMUM PHASE WAVELET 
MIXED EXPRESSIONS IN FORTRAN 
ML I VECTOR «FAST C 
Mil VECTOR BY A FORTRAN FIXED 
MLI TRANSIENTS 
MODE VECTORS FOR IDENTITY 
MODE)     «SET ALL ELEMENTS OF 
«MODIFY A SET OF VARIABLES BY A 

OR CROSS-CORRELAT 
«GENERATE PROBA8I 

«TRIANGULAR AVERAGING» MOVING 
A VECTOR «MOVING 
INT VECTOR «FAST MOVING 
BY A CONSTANT «MOVING 
ABSOLUTE VALUE INTEGRAL »MOVING 

UARES «MULTI-INPUT 
SQUARES «MULTI-INPUT 

«MODIFY AUTO- 
MOMENTS 
MONITOR 
MONITOR OF BCD TAPE WRITING 
MOMQTONE INCREASING OR DECREAS 
MONOTONE FUNCTION BY LINEAR IN 
«MOVE A VECTOR TO A DIFFERENT L 
«MOVE AN ARBITRARY SET OF VECTQ 
«MOVE»REVERSE» CHANGE SPACING» 
«MOVE DATA BLOCK 
»MOVING AVERAGE OF A VECTOR 

LEFT OP RIGHT END 
MEAN SQUARE AVERAGE OF 
SUMMATION OF A FIXED PO 
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MRVRS 
MFACT 
MATINV 
MOUTAI 
MATML3 
ARBCOL 
MAXSNM 
MATML3 
MATML1 
CNTRDB 
MOUT 
CONTUR 
MATRA 
MATRA1 
MXRARE 
NMZMG1 
MSCON1 
XREMAV 
REMAV 
NRMVEC 
MVSQAV 
MEDUSE 
KOLA=>5 
GEnoi 
FACTOR 
SAME 
IT0ML1 
VLISCL 
r^xroRi 
CMPARV 
SETKV 
ADO< 
ADANi, 
ORSFIT 
REREAD 
ONLINE 
MONOC< 
IFNCTN 
VOVE 
MOVEC5 
MOVREV 
MVBLOK 
WINAV 
TAMVL 
MVSQAV 
MUVADD 
MVNSUM 
MVNTIN 
MIFLS 
MIPLS 
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AN ILIARY INFORMATION FOR 
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«TERMINATE 
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L OR LITERAL FORMATS 
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«OUTPUT 
«OUTPUT 

«MATRIX OUTPUT 
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«OUTPUT 
SPACING  «OUTPUT 
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LITERAL FORMAT «OUTPUT 
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ONE-SIDED AUTOCORRELATIONS 
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OPERATE SUBROUTINES BY PROXY C 
OPERATOR FOR 1 To 4 EVENLY SPA 
«OPERATE SEVERAL SUBROUTINES OR 
OPERATION TIME OF NEXT SUBROJT 
ORDER OP A VECTOR 
ORIGIN FORMAT GENERATOR FOR SC 
ORIGIN    «QUICK INVERSE FO'JRI 
0RIGIN«FAST FOURIER TRANSFORM 

TYPE TAPE     «LIST AUX 
TAPE «INI 
TAPE 
A MATRIX AS INTEGERS DE 
COLUMN VECTORS BY NORMA 
IN 6 FORMAT 
TAPE WITH NORMAL OR LIT 
VARIABLES FIVE PER LINE 
NAMED VECTOR BY NORMAL 
NAMED VECTORS BY NORMAL 
STATEMENT  «REPLACE THE 
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MISS 
MATML3 
MATML1 
MLISCL 
MULK  -II 
VTIMSV 
MULPLY 
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NMZMG1 
NRMVEC 
FR0CT2 
SRCH1 
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COSP 
VECOUT 
MOUTAI 
MEMUSE 
CONTUR 
ASPECT 
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SEVRAL 
TIMSUB 
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MOUT 
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IVTOHV 
PAKN 

66 
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A POLYNOMIAL 
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POSITIVE DEFINITE MATRIX 
POWER SPECTRUM TQ FIND MINIMUM 
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SQUARE ROOT OF A 
LEAST SQUARES 

SWIENER-LEVIN 
RECURSION. 1-DIME 
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PREDICTOR BY 
PREDICTOR 
PREDICTOR BY 
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OR 
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MOUTAI 
UNPA<N 
CARIGE 
DIFPRS 
CMPARP 
COSP 
SPLIT 
AMPHZ 
FACTOR 

7090LINEH 
709LINEH 
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709LINEV 

PLTVS1 
PLOTVS 
GRAPH 
CNTROW 
HSTPLT-Il 
HSTPLT-III 
H5TPLT-III 
HSTPLT 
PLURNS 
SETKP 
QUFIT1 
PAKN 
P0KCT1 
IPLYEV 
PSQRT 
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POLYSN 
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POLYEV 
POLYDV 
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FACTOR 
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POWER 
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RLSPR2 
MEMUSE 
PWMLIV 
CONTUR 
COLABL 
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CONTINGENCY AND DEPENDENCY FROM 
VARIATE EXCEEDS A VALUE 
SERIES AT GIVEN LAG     «SECODN 

SPECIFIED MOMENTS      fGENE^AT^ 
SDIVIOE THE X AXIS INTO FOUALLY 

S «DISPLACED DOT 
SFAST DOT 
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PPnDUCT 
PRODUCT 
DRODUCT 
PRODUCT 
PRODUCT 
PRODUCT 

F 
F 
F 
F 
F 

A r? p A Y F 
OF 
OF 
OF 
O1? 
OP 

2-OIMENSIONAL 
TWO VECTORS 
VECTORS OF MATRICES 
VECTORS OF MATRICES 
RrV^RSFD QQT PRODUC 

REVERSED DOT PRODUC 
WITH ARBITRARY INCREME 
OF TWO VECTORS WITH DI 

PROXY CALL STATEMENTS       $L 
«QUADRATIC INTERPOLATION IN A T 
QUADRATIC WHICH EXACTLY FITS 3 
«QUICK CROSSCORRELATION OF Mil 
«QUICK INVERSE FOURIER TRANSFOR 
«RAISE VECTOR TO POWER OR SUM P 
RAND CORP. MILLION RANDOM DIGI 
RANDOM DIGITS FROM TAPE $ACCES 
RANGE «COLLAR 
RANGESFRFQUENCY COUNT OF NUMBE 
KlANGE      «REAL TIME» TO SPEC 
RAi.'GE AND INCREMENT   «CREATE 
RANG"S «DIVI.)E 
RATIO r^F TWO DISTRIBUTION FUNC 
«READ DA.A IN GENERALIZED FORMA 

EVERV N-TH WORD FROM BINA 
AND IMAGINARY» OR REVERSE 
TIME TIMING IN SECONDS US 
AND COMPLEX ROOTS 
AND COMPLEX ROOTS 
ARGUMENTJEV^LUATE A POLYN 
COEFFICIENTS FOR REAL ARG 
TIME» TO SPECIFIED ACCURA 

LEAST SQUARES PREDI 
LEAST SQUARES PREDI 
LEAST SOUARES SHAPE 
END FILE MONITOR 

END OF FILE AND RFPO 

«READ 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
«REAL 
«REALIZABLE 
«REALIZABLE 
«REALIZABLE 
RECORD AND 
RECORD IS 

BY 
BY 
BY 

PER 

TAPE 

«RE 
1-DIMFNSION «REALI 
2-DIMENSIONS «REALI 
FIXED OR FLOATING VE 

«REGION TO MAXIMIZE RATIO OF TW 
REGISTER   «SCALE AND FIX OAT 

«REMOVE THE MEAN FPQM A FIXED V 

RECORDS ON 
RECURSION 
RECURSION 
RECURS ION» 
RECURSION» 
«REFLECT A 

MSC0N1 
KIINT1 
PR0B2 
PRBFIT 
GRUP2 
DOTP 
FDOT 
MD0T3 
MDQT 
MD0T3 
MDQT 
DOTJ 
VDQTV 
LOCATE 
QINTR1 
0UFIT1 
0XC0R1 
QI FURY 
POWER 
GETRD1 
GETRD1 
COLAPS 
FR0CT2 

709TIMA2B 
NUR INC 
GRUP2 
MXRARE 
RDATA 
PACDAT 
AMPHZ 

7090CLOCK1 
POLYSN 
PLYSYN 
POLYEV 
POLYEV 

709TIMA2B 
RLSPR2 
RLSPR 
RLSSR 
REREAD 
ZEFBCD 
RSKIP 
FIRE2 
RLSSR 
RLSPR 
RLSPR2 
REFLEC 
MXRARE 
PAKN 
XREMAV 
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G VFCTOP SREMOVE THE MEMN FROM A FLOATIN 
DING INPUT OR OUTPUT STATEMENT  «REPLACE THE FORMAT OF A SUCCEE 
C< SLIST DATA DECK. AND REPOSITION TAPE TO FRONT OF DE 
T TAPE RPCO^O IS FND OF FILE AND REPOSITION TAPE   $TEST IF NEX 
E MONITOR SREREAD DATA RECORD AND END FIL 
c-RVAL TIMER IS ON MAKING ON-LINE REQUEST IF NOT   SCHECK IF INT 

«UNPACK AND 
ICAL FILTER WITH GIVEN AMPLITUDE 

SSDACE CARRIAGE H   LINES OR 
AL TAPE     «FAST AMD CONVENIENT 
F FIRST 

RESCALE A PACKED DATA VECTOR 
RESPONSE     «GENEPATE SYMMFTR 
RESTORE PAGE 
RETRIEVAL OF DATA FROM A SPECI 

«RETURN N-TH ARGUMENT BEYOND TH 
5 PRODUCED BY SPLIT. «FAST REVERSAL OF SPECIAL VECTORS »A 
HASE FROM REAL AND iMAGINARYt OR REVERSE SAMPLITUDE AND P 
ANGE SIGN OF A VECTOR      «MOVE»REVERSE» CHANGE SPACING» OR CH 

SREVERSE VECTOR OF MATRICES 
«REVERSE A VECTOR ELSEWHERE OR 

«FAST REVERSE STORAGE ORDER OF A VEC 
«DOT PRODUCT OR 

IN PLACE 
TOR 
5 OF MATRICES 
S np MATOICPS «DOT PRODUCT OR 

«HOLLERITH LEFT ADJUST OR 
ELEMENTS ARITHMETICALLY LEFT OR 

rCTOR ELEMENTS LOGICALLY LEFT OR 
NGULAR AVERAGING» MOVING LEFT OR 
SE OR FROM TRUE AVERAGE 

«POLYNOMIAL 
UNDING «SOUAPE 

«SQUARE 
«FIND THE POWER SERIES SQUARE 

SYNTHESIS FROM REAL AND COMPLEX 
PSlZFD FROM ITS REAL AND COMPLEX 
NWARDS AN ARBITRARY AMOUNT 

REVERSED DOT 
REVERSED DOT 
RIGHT ADJUST 
RIGHT 
RIGHT 
RIGHT END 

PRODUCT OF VECTOR 
PRODUCT OF VECTOR 
FUNCTION 

«S^-'IFT VECTOR 
«SHIFT V 

STRIA 
BA SR.M.S, DEVIATION FROM GIVEN 

ROOT FINDER 
ROOT OF A FIXED VECTOR WITH PO 
ROOT OF A FLOATING VECTOR 
ROOT OF A POLYNOMIAL 
ROOTS «POLYNOMIAL 
ROOTS        «POLYNOMIAL SYNTH 

«ROTATE A VECTOR UPWARDS OR DOW 
ISYMMETRIC 2-DIMENSIONAL ARRAY  «ROTATE CENTRO-SYMMETRIC OR ANT 

«ROUND» ROUND UP» OR ROUND DOWN A FLOATING VECTOR 
ACHINE INTEGER      «TRUNCATE OR ROUND FLOATING PT, NUMBER TO M 
OR TO NEAREST ^LTQ. PT, INTEGER «ROUND FLTG. PT, NO. UP» DOWN. 
A FLOATING VECTOR «ROUND» ROUND UP» OR ROUND DOWN 

TING VECTOR «ROUND» ROUND UP» OR ROUND DOWN A FLOA 
FLOATING VECTOR WITH OR WfTROUT ROUNDING 

WO FIXED VECTORS WITH OR WITHOUT ROUNDING 
UARE ROOT OF A FIXED VICTOR WITH ROUNDING 
CXD PT DIVIDE WITH TRUNCATION OR ROUNDING 
ND CONTOUR LEVELS FOR PLOTTING A ROW OF DATA *FI 
DEFINITE INTEGRAL BY TRAPEZOIDAL RULE SIN 
MACHINE INTEGERS OR CCNVFRSELY «SCALE» CONVERT FLTG. VECTOR TQ 

K N DATA POINTS PER REGISTER «SCALE AND FIX DATA VECTOR» PAC 
RAL AND/OR INTEGRATE «UNSCALE OR SCALE VECTOR FOR SIMPSON INTEG 
COPE» CLIPPING EXCrSSIVE VALUES «SCALE VECTOR TO INTEGERS FOR S 
OR GREATER THAN GIVEN VALUESFAST SCAN VECTOR FOR ELEMENT EQUAL 
OF VALUES ALL AROVF GIVEN LEVELSSCAN VECTOR FOR POSSIBLE BLOCK 

«ADVANCE FILM FRAME ON SCOPE 

«FIX A 
«DIVIDE ELEMENTS OF T 

SSQ 
TO FORTRAN-II INTEGES 

M REMAV 
M RPLFMT 
F DADECK 
M ZEFBCD 
M REREAD 
F CLKON 
M UNPAKN 
F GNFLH 
F CARIGE 
F INDATA 
M NTHÄ 
M CHPRTS 
M AMPHZ 
M MOVREV 
F MRVRS 
M REVER 
M REVERS 
F MDOT3 
E MDO'i 
M HLADJ 
M SHFTR] 
M SHFTR2 
M TAMVL 
M RvSDEV 
F M'JLLER 
M X5QPUT 
M SOROOT 
F oSORT 
F POLY5N 
F PLYSYN 
M ROTAT1 
F ROAR2 
M RNDV 
M XFIXM 
M RND 
M RMDV 
M RNDV 
M FIXV 
M XVDV8V 
M XSQ,RUT 
M XDIV 
F CNTROW 
M INTGRA 
M FXDATA 
M DAKN 
F SMPSON 
M SCPSCL 
M FASCN1 
F NXALRM 
M 7090FRAME 

69 



SAOVANCF FlL^ FPAN*^ ON SJOPE 
iMTPADY STOAIGHT LINE SFGMFNT ON SCOPF 
qiTPAqv STRAIGHT L!NF SEGMENT GN SCOPE 

SOLOT FAST HORIZONTAL LINF ON SCOPE 
SPLOT FAST HORIZONTAL LINE ON SCOPE 

«BLOT CAST VFPTICAL LINF ON SCOPE 
<t;oLnT c-AST VFPTICAL LINF ON SCOPE 

SWOITE HOLLP-JITH TEXT ON SCOPE 
SWQITP H->LLFPITH TFXT ON SCOPE 

SMULTIPLC FPAN'E SCOPE 
GP&PH «CUBIC CURVE SCOPE 
GRAPH fCUBIC CURVE SCOPE 
ÄBLF ORIGIN FORMAT GENERATOR FOR SCO^E 
c5 SSCALF VECTOR TO INTEGERS FOP SCOPE» 

SFAST 
SFAST 

AR 
AR 

PLOTS OF VECTOR SETS 
PLOTTING FOR SUBROUTINE 
PLOTTING FOR SUBROUTINE 
SUBROUTINE DISPLA  SVARI 
CLIPPING EXCESSIVE VALU 

TJNG FRO" FJPST OP LAST TFRM 
t'-jTFGPP SERIES AT GIVEN LAG 
-r<     «FOP ^EAL TjME TIMIMG IN 
AND DIVISION INTO EQUALLY LKELY 

«FA<T APBITQAPY STPAIGMT LINE 
«FAST APRITOAPY STRAIGHT LINE 

n,R FLTC; VECTOR EQUAL TO A LINEAR 
*TPST THE CONDITION OF ANY 

IGET HOLLERITH DATA FROM CALLING 
TFGFR SERIES $MAP A 
°0<E? HANDSFVALUATION OF INTEGER 
FOPTRA.w VARIABLE LENGTH CALLING 

SFAST FUNCTIONS FOR 
^P SINE TRANSFORMS OF ODD-LENGTH SERIES 
"JFNCF OF NUVRFRS INTO AN INTEGER SERIES 
Y COUNT OF NUMBER OF VALUES OF A SERIFS 
TTOVS FOP LONG. LIMITED ACCURACY SERIES 
TIONS FOR LONG» LIMITED ACCURACY SERIES 
TICNS fro   LONG. LIMITED ACCURACY SERIES 
M PPopARiLlTY DENSITY OF INTEGER SERIES 

«FAST CORRELATIONS FOR LONG SERIES 
MIAL $FIND THE POWER SERIES 
OF TWO SETS OF VALUES $SET A 
OR BV CONSTANTS       SMODIFY A SET 

SCOW^ARE PAloS OF VARIABLES OR A SET 
SMOVE AN ARBITRARY SET 

$SET 
AL To A CONSTANT (ANY MODE)     $SET 
TO SFPAPATc- VAL'JFS (FXD OR FLTGSSET 
TO A SINGLE VALUE (FXD OR FLTG)5SFT 

0 SFPARATp- VALUES (^Xn OP PLTG) $SFT 
0 &   LINEAR SEGMENT $ SET 
OR FLOATING JSET 

SPRINTER PLOT OF A SET 
?PRINTFR-PLOT OF ARBITRARY SET 

SSEARCH A VECTOR FOR A VALUE 
«SEARCH VECTOR FOP NUMBER. STAR 
SSECODN PROBABILITY DENSITY OF 
SECONDS USING 7090 INTERVAL CL 
SECTIONS «NORMAL DISTRIBUTION 
SEGMENT ON SCOPE 
SEGMENT ON SCOPE 
SEGMENT s SET FXD 
SENSE SWITCH 
SEQUENCE 
SEQUENCE OF NUMBERS INTO AN IN 
SEQUENCE IN GROUPS OF FIVE AS 
SEQUENCES «ENABLE 
SEQUENTIAL SINES AND COSINES 

IN 

AT 
OF 

«FAST COSINE AND/ 
«MAP A SEQ 

GIVEN RANGFIFREQUENC 
«FAST AUTOCORRELA 

«FAST CONVOLU 
«FAST CROSS-CORRELA 

GIVEN LAG     «SECOD 
FIXED POINT INTEGERS 

SQUARE ROOT OF A POLYNO 
LIST OF VARIABLES To ONE 

OF VARIABLES BY A CONSTANT 
OF VARIABLES FOR EQUALITY 
OF VECTORS 
A LIST OF VECTORS TO ZERO 
ALL ELEMENTS OF VECTOR EQU 

NO. OF VARIABLES EQUAL 
NO. OF VARIABLES EQUAL 
NO. OF VECTORS EQUAL T 
OR FLTG VECTOR EQUAL T 

LINEAR VECTORS. FIXED AND/ 
OF EQUAL LENGTH VECTORS 
OF VECTORS 

ANY 
ANY 
ANY 
FXD 

M 70RFRAME 
M 70R0LINE 
M 7C9LINE 
M 7090LINEH 
M 709LINEH 
M 7090LINEV 
M 70QLINEV 
M 7090DISPLA 
M 709DISRLÄ 
F GRAPH 
M HSTPLT-1II 
M HSTPLT-III 
M DSPFMT 
M SCPSCL 
M SEARCH 
F SRCH1 
F PROB2 
M 7090CL0CK1 
M NOINTl 
M 7090LINE 
M 709LINE 
M SETLIN 
M SWITCH 
F GETHOL 
M MPSEQ1 
F POKCTl 
M VARARG 
M SEQSAC 
F COSIS1 
M MPSEOl 
M FROCT2 
F QACORR 
F QCNVLV 
F QXCORR 
F PROB2 
M PROCOR 
F PSQRT 
M CHOOSE 
M ADDK 
M CMPARP 
M MOVECS 
M STZS 
M SETKV 
F SETKS -II 
F SETK  -II 
M SETKVS 
M SETLIN 
M SETLNS 
F PLTVSl 
F PLOTVS 
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ICALLY 
Y LFFT 
M 1 TO 

ENTS 

VERSE 

VEN VALUES % 
SFAST 

fPLF FRAME SCOPE PLOTS OF VECTOR 
LIST OF VARIAPLES TO ONE OF TWO 
SPLURALIZED FORMS OF SUBROUTINES 
FO FORMS DF SUBROUTINES 5ETK AND 
S FOR INCREMENTING» TESTING» AND 

SLEAST SOUARES 
SREALIZABLF LEAST SQUARES 

SLOGICAL 
LEFT OR RIGHT S 
OR RIGHT $ 
N S 

SMULTI-INPUT 
JLEAS» SQUARES SHAPER BY 

$FORM A VECTOR BY 
«CHANGE ALL 

CHANGE SPAC.NG. OR CHANGE 
VARIABLES OR 0 IF SAME INCLUDING 
LES OR 0 IF SAME INCLUDING SIGN $ 
LUES OF A VECTOR       SFIND 
ATE SUNSCALE OR SCALE VECTOR FOR 
EKMINANT EVALUATION »SOLUTION OF 
R FLOATING  SGENERATF COSINE OR 
EN-ODD PARTS $FAST COSINE AND/OR 
SERIES    SFAST COSINE AND/OR 
LATION FUNCTIONS  «FAST COSINE. 

SFAST FUNCTIONS FOR SEQUENTIAL 
SFAST MAKE INDEX (BY INCREASING 

FILES ON TAPE $ 
RECORDS ON TAPE $ 
ORE PAGE S 
SFAST EVALUATE CUBIC FOR EVENLY 

ATION OPERATOR FOR 1 TO 4 EVENLY 
BIC WHICH EXACTLY FITS 4 EQUALLY 
FCTOR    I;MOVF»OFVPRSE» CHANG€ 
ROSSCORRELATION OF 2-DIMENSIONAL 
DIMENSIONAL SPATIAL ARRAYS    $ 

SFAST TWO-DIMENSIONAL 
R CROSS-CORPELATIONS FOR DANIELL 

SHIGH SPEED 24 POINT 
«HIGH SPEED 24 POINT 

WAVELET       SFACTOR I^OWER 
SFAST TWO-DIMENSIONAL SPATIAL 

SHIGH 
SHIGH 

DER CUBIC INTERPOLATION      SHI- 
SPFCIAL VECTORS ,AS PRODUCED BY 

ND ODD PAPTS (OR INVERSE)       S 
FORTRAN INTPGFRS S 

OR VECTORS 
ZERO 

TO GI 

SMULT 
SSET A 

SET VARIABLES 
SET VECTOR TO 
SETS 
SETS OF VALUES 
SET< AND SETVEC 
SETVFC 5PLURALIZ 
SETTING     SHYBRID SUBPROGRAM 
SHAPER BY SIDEWAYS ITERATION 
SHAPER BY RECURSION 
SHIFT FUNCTION 
SHIFT VECTOR ELEMENTS ARITHMET 
SHIFT VECTOR ELEMENTS LOGICALL 
SHUFFLE A LIST OF INTEGERS FRO 
SIDEWARDS ITERATION 
SIDEWAYS ITERATION 
SIFTING ANOTHER AT EVEN INCREM 
SIGN BITS OF A VECTOR 
SIGN OF A VECTOR      SMOVE»RE 
SIGN SSIGN OF DIFFERENCE OF 2 
SIGN OF DIFFERENCE OF 2 VARIAB 
SIGNED OR UNSIGNED EXTREMAL VA 
SIMPSON INTEGRAL AND/OR INTEGR 
SIMULTANEOUS EQUATIONS AND DET 
SINE HALF-WAVE TABLES. FIXED 0 
SINE TRANSFORMS FROM 2 OR 4 EV 
SINE TRANSFORMS OF ODD-LENGTH 
SINE TRANSFORMS QF CROSS-CORRE 
SINES AND COSINES 
SIZE) OF ELEMENTS IN A VECTOR 
SKIP FORWARD OR BACKWARD OVER 
SKIP FORWARD OR BACKWARD OVER 
SPACE CARRIAGE N LINES OR REST 
SPACED ARGUMENTS 
SPACED DATA VALUES   SINTERPOL 
SPACED POINTS SFIND CU 
SPACING» OR CHANGF SIGN OF A V 
SPATIAL ARRAYS      SSPATlAL C 
SPATIAL CROSSCORRELATION OF 2- 
SPATIAL SPECTRUM 
SPECTRA 
SPECTRUM 
SPECTRUM 
SPECTRUM 
SPECTRUM 
SPEED 24 
SPEED 24 

SMODIFY AUTO- 0 

TO FIND MINIMUM PHASE 

POINT SPECTRUM 
POINT SPECTRUM 

SPEED EXPANSION OF A VECTOR UN 
SPLIT,       SFAST REVERSAL OF 
SPLIT A VECTOR INTQ ITS EVEN A 
SPREAD OUT HOuLERlTH VECTOR AS 

M 
M 

F 
M 
M 

M 
M 
F 
F 
M 
M 
M 
F 
F 
F 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
F 
F 
M 
M 
M 
M 
F 
M 
M 
M 
M 
F 
F 
F 
M 
F 
M 
M 
F 
F 
M 
M 
M 
M 
M 

SETK 
STZ 
GRAPH 
CHOOSE 
SETKP 
SETKP 
INDEX 
LSSS1 
RLSSR 
LSHFT 
SHFTR1 
SHFTR2 
SHUFFL 
MISS 
LSSS1 
SIFT 
CHSIGN 
MOVREV 
XACTEQ 
XACTEQ 
MAXSN 
SMPSON 
SIMEQ 
COSTBL 
COSP 
COSIS1 
XSPECT 
SEQSAC 
SIZEUP 
FSKIP 
RSKIP 
CARI6E 
FASCUD 
INTOPR 
CUFIT1 
MOVREV 
SPCOR2 
SPCOR2 
PLANSP 
ADANL 
FT24  -II 
FT24 
FACTOR 
PLANSP 
FT24  -II 
FT24 
EXPAND 
CHPRTS 
SPLIT 
HVTOIV 

71 

:-- -s=  *■" 



NCV "ROM DROBABILTTY DENSIT$MEAN SQIJAO^ 
y CASE SCOMPUTE CHI-SQU4RF 

SSQUARP 
SSQUARP 

SMOVING VEAN SQUARF 
FRD^ A CnNSTAN|T*;SUM GOUARP 
FROM A CONSTANT$SUM  SQUARE 

ANOTHE" 
ANOTHEP 

00 
OP 

M 

VNGUAGE INTEHFR VECTOR     5PAST SQUARF 
VECTOR SSQUAR^ 

OR        SWIFNER-LEVINSON LE4ST SQUARF 
WITH ROUNDING SSQUARF 
OR »SQUARE 

5FIND THE POWER SERIES SQUARE 
E        SPRC6A8ILTTY THAT A CHI-SQUARED 
FXO VECTOR SSUV THE SQUARED 

$MULTl-lNP.-T FILTER 
SMULTI-INPUT PRFDICTOR 

RATION 
. 1-0IMENSI( . 
♦ 2-DIMENSI0NS 

BY LEAST SQUARES 
BY i.pAST SQUARFS 

SLEAST SQUARES 
SLEAST SQUARES 

SREALIZA8LE LEAST SQUARES 
SREALIZABLE LEAST SQUARES 
$0EALI2ABLE LEAST SQUARES 

OF A SUCCEEDING INPUT OR OUTPUT STATEMENT 
DERATE SUBROUTINES BY PROXY CALL STATEMENTS 
IXED POINT   SDELTA FUNCTION AND 

SFIND LENGTH OF COMMON 
SEAST AND CONVIENT DATA 

SFAST REVERSE 
SLOCATE AND OPERATE 

«OPERATE SEVERAL 
fPLUOALlZED FORMS OF 

«ADD OR 
FROM A CONSTANT 

CONTINGENCY ANJ DEPENOE 
FOR CONSTANT PROBABILIT 
MATRIX MULTIPLICATION 
MATRIX TRANSPOSE 
AV^RAGr OF A VECTOR 
OIF, OF ^LTr, VFfTOP -PO 
DIF, or? FXD, VECTOR FPO 
ELEMENTS OF A MACHINE L 
ELEMENTS OF FXD OR ELTG 
FPRQR FILTER OP PREDICT 
ROOT OF A FIXED VECTOR 
ROOT OF A FLOATING VECT 
ROOT OF A POLYNOMIAL 
VARIATF EXCEEDS A VALU 
ELEMENTS OF A ELTG OR 

LINE 
SHAPER BY 
PREDICTOR 
PREDICTOR 
SHAPER BY 

SIDEWAYS ITE 
BY RECURSION 
BY RECURSION 
RECURSION 

«REPLACE THE FORMAT 
«LOCATE AND 0 

FLOATING AND F 

EMENTS 
REPEATEDLY 

VFCTQPS 
ANOTHER OR 
XED VECTOR 
ASE    «RAISE 
FROM ANOTHER 
FROM ANOTHER 

«SUM 
«SUM 

VECTOR TO POWER OR SUM 
OR FROM A CONSTANT$SUM 
OR FROM A CONSTANTSSUM 

FLTG OR FXD VECTOR 
«COMPUTE A LOGICAL 

ED VECTOR «INTEGRATED 
ING BLOCKS OF CONSTANT LENGTH   «SUMMATION 
TOR SFAST MOVING SUMMATION 
ONSTANT «MOVING SUMMATION 

ST-p FUNCTIONS. 
STORAGE 
STORAGE ON TAPE 
STORAGE ORDER OF A VECTOR 
SUBROUTINES BY PROXY CALL STAT 
SUBROUTINES OR ONE SUBROUTINE 
SUBROUTINES SET< AND SETVEC 
SUBTRACT TWO FLOATING OR FIXED 

DIFFERENCE OF VECTOR FRQM 
ELEMENTS OF FLOATING OP El 
POWER OF DEVIATIONS FROM B 
SQUARE DIE. OF FLTG VECTOR 
SQUARE DIE. OR FXD, VECTOR 

«SUV THE SQUARED FLCMFNTS 0^ A 
SUMCHECK 
SUMMATION OF A FLOATING OF FIX 

OF VECTOR OVER ABUTT 
OF A ^XED POINT VEC 
WITH DIVISION BY A C 

POSITIVE DEFINITE MA 
«TPST THF roNDlTTON OF ANY SENSE SWITCH 
TRIX «FACTOR A SYMMETRIC .....    : .,..  .,„ 
IMENSIONAL ARRAY  «ROTATE CENTRQ-SYMMETRK OR ANTISYMMETRIC 2-D 
AMPLITUDE RESPONSE     «GENERATE SYMMETRICAL FILTER WUH GIVEN 

«POLYNOMIAL SYNTHESIS FROM PEAL AND COMPLE 
«POLYNOMIAL SYNTHESIZED FROM ITS REAL AND 

INTERPOLATION IN A TABLE 

X ROOTS 
COMPLEX ROOTS 

«LINEAR 

F 
F 
M 

M 
F 
M 
M 
M 
M 
F 
M 
M 
F 
F 
M 
F 
F 
F 
F 
F 
F 
F 
M 
M 
M 
M 
F 
M 
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M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
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F 
F 
F 
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F 
F 

MSC0N1 
CHISQR 
MATML1 
MATR.A1 
MVSQAV 
SQRDFP 
XSQOFR 
SQRMLI 
SQUARE 
WLLSFP 
XSQRUT 
SQROOT 
PSQRT 
KIINTl 
SQRSUM 
MIFLS 
MIPLS 
LSLINE 
LSSSl 
RLSPR 
RLSPR2 
RLSSR 
RPLFMT 
LOCATE 
DELTA 
XLCOMN 
OUDATA 
REVERS 
LOCATE 
SEVRAL 
SETKP 
VPLUSV 
5UMDFR 
SUM 
POWER 
5QRDFR 
XSODFR 
SQRSUM 
PAPSUM 
INTSUM 
BLKSUM 
MUVADD 
MVNSUM 
SWITCH 
MFACT 
R0AR2 
GNFLTl 
POLYSN 
PLYSYN 
LINTR1 
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SQUADPATIC INTERPOLATION IN A 
^NEPATE COSINE HP SINE HALF-WAVE 
CORP, MILLION ?AND-.M DIGITS FROM 
RETRIEVAL OF DATA f-^OM A SPECIAL 
MATION FOR AN INOATA-OUDATA TYPE 
ORWARD OR BACKWARD OVER FILES ON 

$FAST COPY FILT FpOM ONE 
fLlST DATA DEC< AND DEPOSITION 

RMAT VECTOR        SWRlTp OUTPUT 
AST AND CONVIENT DATA STORAGF ON 
D FOR ADDING TO AN INDATA-OUDATA 
READ EVERY N-TH WORD FROM BINARY 
WARD OR BACKWARD OVER RECORDS ON 

STERMINATE AN INDATA-OUDATA 
RD IS END OF FILE AND REPOSITION 

«WRITE BINARY DATA ON 

TABLE 
TABLES» FIXED Or< FLOATING   $6 
TAPE »ACCESS ROUTINE FOR RAND 

SFAST AND CONVENIENT 
SLIST AUXILIARY INFOR 

$SKIP F 
TO ANOTHER - VERSION 2 
TO FRONT Or DECK 

TAPE 
TAPE 
TAPE 
TA
O
E 

TAPE 
TAPE 
TAPE 
TAPE 
TAPE 
TAPE 
TAPE 
TAPE 
TAPE 
TAPE 
TAPE 
TAPE 

WITH NORMAL OR LITERAL FO 
SF 

»INITIALIZE 
5 

SSKIP -.JK 

«TEST IF NEXT TAPE RECO 

LANGUAGE INTEGE 
END OF FILE AND 

R VECTOR  SPRINT OR WRITE OUTPUT TAPE A MACHINE 
REPOSITION TAPE   STEST IF NEXT TAPE RECORD IS 
»OPTIONAL ONLINE MONITOR OF BCD TAPE WRITING 

E »TERMINATE AN INDATA-OUDATA TAP 
D OF FILE AND REPOSITION TAPE   »TEST IF NEXT TAPE RECORD IS EN 
E SWITCH »TEST THE CONDITION OF ANY SENS 
ID SUBPROGRAMS FOR INCREMENTING» TESTING* AND SETTING     »HYBR 

»WRITE HOLLERITH TEXT 
HOLLERITH TEXT 
»FOR REAL TIME 
OPERATION TIME 
ARBITRARY TIME 
ARBITRARY TIME 

»REAL TIME» 
INTERVAL 

»WRITE 
090 INTERVAL CLOCK 
EN ACCURACY $FIND 
FOURIER TRANSFORM WITH 

TRANSIENT WITH 
PROGRAM RANGE 
NOT   »CHi'CK IF 

FORM OF 
F GIVEN 
UEST IF 
NTERVAL 
CES 

ON SCOPE 
ON SCOPE 
TIMING IN SECONDS USING 7 
OF NEXT SUBROUTINE To GIV 
ORIGIN    »QUICK INVERSE 
ORIGIN»FAST FOURIER TRANS 
TO SPECIFiED ACCURACY. 0 

CLOCK 

BITRARY 
ORIGIN 
0 PARTS 
S 
^RELATIONS 
N FUNCTIONS 

Sf-O^ REAL TIME 
»FAST 

»AUTOSPECTRUM BY COSINE 
TIME ORIGINJFAST FOXIER 

»QUICK INVERSE FOURIER 
»FAST COSINE AND/OR SINE 
»FAST COSINE AND/OR SINE 

»FAST COSINE 
»FAST COSINE» SINE 

»CROSSCORRELATION OF 
ORIGIN»FAST FOURIER TRANSFORM OF 

»COMPLETE CONVOLUTION 0^ TWO 
»COMPLETE CONVOLUTION OF TWO 

LAG »CROSSCORRELATION OF 
LAG        »CROSSCORRELATION OF 
»QUICK CROSSCORRELATION OF ML I 

»MATRIX 
«SQUARE MATRIX 
»INVERSION OF 

TIMER IS ON MAKING ON-LINE REQ 
TIMING IN SECONDS USING 7090 I 
TRACK THROUGH A VECTOR OF INDI 
TRANSFORM OF AUTOCORRELATION 
TRANSFORM OF TRANSIENT WITH AR 
TRANSFORM WITH ARBITRARY TIME 
TRANSFORMS FROM 2 OR 4 EVEN-OD 
TRANSFORMS OF ODD-LENGTH SERIE 
TRANSFORMS OF ONE-SIDED AJTOCO 
TRANSFORMS OF CRQSS-CORRELAT10 
TRANSIENT VECTORS OF MATRICES 
TRANSIENT WITH ARBITRARY TIME 
TRANSIENTS 
TRANSIENTS 
TRANSIENTS BEüINNING WITH ANY 
TRANSIENTS BEGINNING WITH ZERO 
TRANSIENTS 
TRANSPOSE 
TRANSPOSE 
TRAPEZOIDAL INTEGRAL 

F QINTR1 
M COSTBL 
F GETRD1 
F INDATA 
F LISTING 
M FSKIP 
M CPYFL2 
F DADECK 
F FMTOUT 
F OUDATA 
F SET I NO 
N PACDAT 
"«I RSKIP 
F TRMINO 
M ZEFBCD 
M WRTDAT 
F pWMLP' 
M ZEFBCD 
M ONLINE 
F TRMINO 
M ZEFBCD 
M SWITCH 
M INDEX 
M 7090DISPLA 
M 709DISPLA 
M 7090CLOCK1 
M TIMSUB 
F QI-URY 
F OFJ^Y 
M 709TP-,A2B 
F CLKON 
M 7090CLOC<1 
M FASTR< 
M ASPEC2 
F QFURRY 
F OIFUPY 
M COSP 
F COSISI 
M ASPECT 
F XSPECT 
F CR5VM 
F QFURRY 
M CONVLV-II 
F CONVLV 
F CROST 
F CROSS 
F QXCORl 
M MATR4 
M MATRA1 
M IINTGP 
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ilMUFFIN ITP 
OH   OP    ITS MAGNITUDF 
TP VÄLUF INTFCAL 
c-KT OR RIGHT FNO 

INTEGRAL BY TRAPEZOIDAL RULE 
SDEFIMITr: TRADEZOIDAL HTEGRAL OF FUNCTI 

«MOVING TRAPEZOIDAL INTEGRAL OR Ä050LU 
STRIANGULAR AVERAGING» MOVING L 

NUMSFR TO MACHINF INTFGEO «TRUNCATE OR POUND FLOATING PT, 
9AN-n INTPGFSFXn PT OIVT^F WITH TRUNCATION OP ROUNDING Tn PO^T 
"^l0*1' STWO-DIMENSIONAL FILTER gy RPCU 
'?M $FAST TWO-DIMENSIONAL SPATIAL SPECTR 
TA VFCTO" SUNPACK AND RESCALE A PACKED DA 
"'PSOM INTEGRAL AMD/CR INTEGRATE SUNSCALE CR SCALE VECTOR FOR SI 
'■"CTO- SFIND SIGNED OP   UNSIGNED EXTREMAL VALUES OF A 
A CHI-SOUAPED ViPIATE EXCFEDS A 

SFAST ABSOLUTE 
'■'"N'T EO'JAL 0^ 'o-ATfr» THAN GIVEN 
'•4LI2C 5 VPCTOR TO GIVEN MAXIMUM 

fSFARCH A VECTOR FOR A 

THAT 

, OF VARIABLES EQÜiL 
T^APEZ-)IDAL INTEGRAL 
oo FO"5 1 T". 4 FVFNLY 
VA^IARL^S To ONE OF 

TO A SINGLE 
OR ABSOLUTb 
SPACED DATA 
TWO SETS OF 

VALUE 
VALUE OF A 
VALUEfFAST 
VALUE 
VALUE 
VALUE (FXD OR FLTG)$SFT ANY NO 
VALUE INTEGRAL        «MOVING 

«PROBABILITY 
VFv. TOR 
SCAN VECTOR FOR ELE 

$NOR 

BLOCK or 
SEPARAT^ 
SEPARATE 
«ALLOWS 
DISPLA 

NGESFREQUFNCY COUNT OF NUMBER OF 
efND SIGNED OR UNSIGNED EXTREMAL 

«EXTREMAL 
GUVfr.NT PALLS INSIDE TWO LIMITING 
PS rr)Q SrOPP. CLIPPING EXCESSIVE 
cT VARIABLES OR VPCTORS To GIVEN 
CAK] \jrrjnp FOR POSSIBLE 
MO. OF VECTORS EQUAL TO 
. OF VARIABLES EQUAL TO 
TOPS 
OR FOR ciCODC SUBROUTJME 
CES «ENABLE FORTRAN 
CONSTANTS       «MODIFY A SET OF 
« CONSTANT  «MULTIPLY ANY NO« OF 
ORMAT «OUTPUT 
E PAIRS OF VARIABLES OR A SET OF 
M GIVEN LIMITS       «CHECK THAT 
S FOR EQUALITY «COMPARE PAIRS OF 
F VALUES «SET A LIST OF 
ZPPO       «CHOOSE BETWEEN TWO 
FORMAT «OUTPUT 

LUE (FXD OP CLTG)«SFT ANY NO. OF 
L'JFS «FXD OR FLT:sSPT ANY NO. OF 
E VECTOR OF MACHINE ADDRESSES OF 
NG SIGN «SIGN OF DIFFERENCE OF 2 
VALUES «SET 
SPROBABtLlTY THAT A CHI-SQUARED 

ANT To ELEMENTS OF A FXD OR FLTG 
«CHANGE ALL SIGN BITS OF A 
«PAST ABSOLUTE VALUP OF A 

VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VARIABLE 
«VARIABLE 

«INTERPOLATION OPERAT 
«SET A LIST OF 

OF A SERIES IN GIVEN 
OF A VECTOR 
OF MATRIX ELEMENTS 

«FIND IF 
«SCALE VECTOR To 

RA 
« 

AR 
INTEGE 

$S 
ALL ABOVE GIVEN LEVEL«S 
(FXD OR FLTG) «SET ANY 
(FXD OR FLTGSSET ANY NO 
DEPTH INDEXING uF VEC 
ORIGIN FORMAT GENERAT 

VARIABLE LENGTH CALLING SEOUEN 
VARIABLES BY A CONSTANT OR BY 
VARIABLES BY A SINGLE FLTG. PT 
VARIABLES FIVE PER LiNE IN G F 
VARIABLES FOR EQUALITY «COMPAR 
VARIABLES FROM LIST FALL WITHI 
VARIABLES OR A SET OF VARIABLE 
VARIABLES To ONE OF TWO SETS 0 
VARIABLES RY A THIRD ONE RPING 
VARIABLES BY NORMAL OR LITERAL 
VARIABLES EQUAL TO A SINGLE VA 
VARIABLES EQUAL TO SEPARATE VA 
VARIABLES IN A LIST «GREAT 
VARIABLES OR 0 IF SAME INCLUDI 
VARIABLES 0^ VECTORS TO GIVEN 
VARIATE 
VECTOR 
VECTOR 
VECTOR 

EXCEEDS A VALUE 
«ADD A CQ.JST 

M 
M 

M 
M 
M 
F 
F 
M 
F 
M 
F 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
F 
M 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 

F 
F 
M 
M 
M 
F 
M 
M 
M 

INTGRA 
TINGL 
MVNTIN 
TAMVL 
XFIXM 
XDIV 
FIRE2 
PLANSP 
UNPAKN 
SMPSON 
MAXSN 
KIINTl 
ABSVAL 
FASCN1 
NMZMG1 
SEARCH 
SETK  -II 
MVNTIN 
INTOPR 
CHOOSE 
FRQCT2 
MAXSN 
MAXSNM 
XLIMIT 
SCPSCL 
SETK 
NXALRM 
SETKVS 
SETKS -II 
GETX 
DSPFMT 
VARARG 
ADDK 
MULK  -II 
CSOUT 
CMPARP 
LIMITS 
CMPARP 
CHOOSE 
WHICH 
VRSOUT 
SETK  -II 
SETK* -II 
XLOCV 
XACTEQ 
SETK 
KIINTl 
BOOST 
CHSIGN 
ABSVAL 
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pi   PORTPAN   INTF^FR   V^rTO^   Tn   M|_ j   VFCTO1? 
«,FINn AVFPAGE OF FLOATING VICTOR 

OP UNSIGNED EXTREMAL VALUES OF A VECTOP 
SFLOAT A VECTOR 

CY DISTRIBUTION OF A FIXED POINT VECTOR 
SUMMATION OF A FLOATING 0^ FIXED VECTOR 
NGE SPACING» 0" CHANGE SIGN Q-  A VECTOR 
TRAN INTEGER VECTOR AS HOLLERITH VECTOR 

PE WITH NORMAL OR LITERAL FORMAT VECTOR 
«COLLAPSE ODD-LENGTHED VECTOR 
SSPREAD OUT HOLLERITH VECTOR 

$PAC< UD FORTRAN INTEGER VECTOR 
SDIVIDE A -LOATING VECTOR 

T INTEGER     «MULTIPLY AN «LI VECTOR 
ARY INCREMENTS «VECTOR 

«DIFFERENCE FIXED OR FLOATING VECTOR 
«FAST DOUBLING OR HALVING " A VECTOR 

EATER THAN GIVEN VALUESFAST ^CAN VECTOR 
OR DECREASING BEHAVIOR  «CHECK VECTOR 

«COLLAPSE ONE-SIDED VECTOR 
«DERIVATIV^ OF A VECTOR 

<iFA5T   TRACK   THROUGH   A VECTOR 
«REVERSE VE« TO^ 

CONSTANT LENGTH   «SUMMATION OF VECTOR 
«MULTIPLE PRAME SC0oE PLOTS OF VECTOR 

«MOVE A VECTOR 
CONVFRSELY «;SCALE» CONVERT FLTG. VECTOR 

«FAST CONVERT FORTRAN INTEGER VECTOR 
ON    «HI-SPEED EXPANSION OF A VECTOR 
G «FIX A FLOATING VECTOR 
NCRFASING SIZE) OF ELEMENTS IN A VECTOR 
OVING SUMMATION OF A FIXED POINT VECTOR 
«FAST REVERSE STORAGE ORDER OF A VECTOR 
TS OF A MACHINE LANGUAGE INTEGER VECTOR 

«FIND AVERAGE OF FIXED PT VECTOR 
«MOVING AVZRAKE OF A VECTOR 

«MOVING 
MR
AN SOUARE AVERAGE OF A VECTOR 

«NORMALIZE AND CHANGE MEAN OF A VECTOR 
TAPE A MACHINE LANGUAGE INTEGER VECTOR 

«REMOVE THE MEAN FROM A FIXED VECTOR 
«REMOVE THE MEAN FROM A FLOATING VECTOR 
UND UP» OR ROUND DOWN A FLOATING VECTOR 

«SQUARE EL. 1ENTS OF FXD OR FLTG VECTOR 
«SOUAR,. ROOT OF A FLOATING VECTOR 

UM ELEMENTS 0.F FLOATING OR FIXED VECTOR 

OUARED ELEMENTS OF A FLTG OR FXD VECTOR 
UNPACK AND RESCALE A PACKED DATA VECTOR 

«DIVIDE A FXD VECTOR 
NSTANT «MULTIPLY VECTOR 
RMAT WITH SPACING «OUTPUT NAMED VECTOR 

«FAST CONVE 

«FIND SIGNED 

SFREQUEN 
«INTEGRATED 

SWOVE»REVERSE» CHA 
«PACK UP FOR 

«WRITE OUTPUT TA 
ABOUT ITS MIDPOINT 
AS FORTRAN INTEGERS 
AS HOLLERITH VECTOR 
BY A CONSTANT 
BY A FORTRAN FIXED POIN 
DOT PRODUCT WITH AR8ITR 
ELEMENTS IN PAIRS 
(FIXED OR FLOAT NG) 
FOR ELEMENT EOUAL OR GR 
FOR MOMOTONE INCREASING 
INTO SMALLEr, FANGE 
OF DIFFERENCING 
OP IND'-S 
OP MAT .v.tS 
OVER ABUTTING BLOCKS OF 
SETS 
TO A DIFFERENT LOCATION 
TO MACHINE INTEGERS OR 
TO ML I VECTOR 
UNDER CUBIC INTERPOLATI 
WITH OR WITHOUT ROUND IN 
«FAST MAKE INDEX (BY I 

«FAST M 

«FAST SOUARE ELEMEN 

«PRINT OR WRITE OUTPUT 

«ROUND» RO 

ss 
«SUM THE S 

$ 
BY A CONSTANT 
BY FLOATING OR FIXED CO 
3Y NORMAL OR LITERAL FO 

M 
M 
M 
M 
F 
M 
M 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 
F 
F 
F 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
F 

ITOMLI 
AVRAGE 
MAXSN 
FLOATV 
FRQCTl 
INTSUM 
MOVREV 
IVTOHV 
FMTOUT 
KO'.APS 
HVTOIV 
IVTOHV 
DIVIDE 
MLISCL 
DOTJ 
DIFPRS 
DUBLX 
FASCN1 
MONOCK 
COLAPS 
DERIVA 

STRK 
MKVRS 
BLKSUM 
GRAPH 
MOVE 
FXDATA 
ITOMLI 
EXPAND 
FIXV 
SIZEUP 
MUVAOD 
REVERS 
SQRMLI 
XAVRGE 
MVINAV 
MVSOAV 
NRMVEC 
PWMLIV 
XREMAV 
REMAV 
RNDV 
SOUARE 
SORGOT 
SUM 
SORSUM 
UNPAKN 
XDVIDE 
MULPLY 
VOUT 
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VFN INCSPMENTS SFORM A 
fDIVIOE ELEMENTS OF ONE 

LEFT OP RIGHT SSHIFT 
OR RIGHT SSHIFT 

SREVERSE A 
Y MODF) SSET ALL ELEMENTS OF 
NT $ SET FXD OR FLTG 

»SEARCH A 
OM FIRST OR LAST TER^    ^SEA^CH 
ALUF5 ALL A^OVc GIVEN LEVFI3SCAN 
D/QR INT^GRATF SUNSCALE OR SCALE 
CONSTANT«SüM SOUARF DIE, OR FXD. 
CONSTANT      $SUM DIFFERENCE OF 
CONSTANTSSUW SOUARF DIE. OF FLTG 
ANGE AND INCREMENT   SCREATE ONE 
ARTS «OR INVERSE)       «SPLIT A 
VARIABLES IN A LIST     «CREATE 
ITEPAL FORMAT «OFFLINE 
REGISTE«?    «SCALE AND FIX DATA 

«REFLECT A FIXED OR FLOATING 
«NORMALIZE A 

CLIPPING EXCESSIVE VALUES «SCALE 
F DEVIATIONS FRO" BASF    «OAISF 

«FAST SET 
ARBITRARY AMOUNT      «ROTATE A 

«SOUARE ROOT OF A FIXED 
LLOWS VARIABLE DEPTH INDEXING OF 

«EXCHANGE ANY TWO 
«FAST DOT PRODUCT OF TWO 

«MOVE AN ARBITRARY SET OF 
«FAST REVERSAL OF SPECIAL 

ORMATS «OUTPUT COLUMN 
«FAST COMPARE TWO ARBITRARY MODE 

yCROSSCORRELATlPN OF TRANSIENT 
ODUCT OR PFVFRSFD DOT PRODUCT OF 
ODUCT OR REVERSED D^T PRODUCT OF 
R SUBTRACT TWO FLOATING OR FIXED 
PR PLOT OF A SET OF FOUAL LENGTH 
DRINTER-oL0T OF ARBITRARY SET OF 
n^MATS WIT!- SPACING«OUTpUT NAMED 
FS (FXD OR FLTG) «SET ANY NO, OF 

«SE-' LINEAR 
«MULTIPLY ELCMFNTS OF TWO 

«Sc-T VARIABLES OR 
•SSFT A LIST OF 

AWT «DOT PPODUCT OF T '0 
MC, «DIVrDr ELEMENTS OF TWO FIXhD 

«GENERATE COSlNF OR SINE HALF 
R SPFCTPU" TO FIND "INIMUM PHASE 

VECTOR BY SIFTING ANOTHER AT E M 
VECTOR BY THOSE OF ANOTHER M 
VECTOR ELEMENTS ,.11THMETICALLV M 
VECTOR ELEMENTS LOGICALLY LEFT M 
VECTOR ELSEWHERE OR IN PLACE M 
VECTOR EOUAL TO A CONSTANT (AN M 
VECTOR EQUAL TO A LINEAR SEGME M 
VECTOR FOR A VALUE 
VECTOR FOR NUMBER» STARTINO ER 
VECTOP FOR POSSIBLE BLOCK OF V 
VECTOR FOR SIMPSON INTEGRAL AN 
VECTOR FPOM ANOTHER OR FROM' A 
VECTOR FROM A\OTHEP OR FPOM A 
VECTOR FROM ANOTHER OR FROM A 
VECTOR FROM ANOTHER WITH NEW R 
VECTOR INTO ITS EVEN AND ODD P 
VECTOR OF MACHINE ADDRESSES OF M 
VECTOR OUTPUT WITH NORMAL OR L F 
VECTOR» PAC< N DATA POINTS PER M 
VECTOR THROUGH A CONSTANT 
VECTOR TO GIVEN MAXIMUM VALUE 
VECTOR TO INTEGERS FOR SCORE» 
VECTOR TO POWER OR SUM POWER 0 
VECTOR TO ZERO 
VECTOR UPWARDS OR DOWNWARDS AN M 
VECTOR WITH ROUNDING M 
VECTORS 
VECTORS 
VECTORS 
VECTORS 

«A M 
M 
M 
M 

VECTORS »AS PRODUCED BY SPLIT, M 
VECTORS BY NORMAL OR LITERAL F M 
VECTORS FOR IDENTITY M 
VECTORS OF MATRICES F 
VECTORS OF MATRICES «DOT PR F 
VECTORS OF MATRICES «DOT PR F 
VECTORS «ADD 0 M 
VECTORS «PRINT F 
VECTORS « F 
VECTORS RY NORMAL OR LITERAL F M 
VECTORS FOUAL TO SEPARATE VALU M 
VECTORS» FIXED AND/OR FLOAT+NG M 
VECTORS FIXED OR FLOATING M 
VFCTORS TO GIVEN VALUES M 
VECTORS TO ZERO M 
VECTORS WITH DIVISION BY CONST M 
VECTORS WITH OR WITHOUT ROUNDI M 
-WAVE TABLES, EIXFD OR FLOATING M 
WAVELET «FACTOR PQWE M 
«WIENER AUTOCORRELATION F 

SIFT 
VDVBYV 
SHFTR1 
SHFTR2 
REVER 
SETKV 
SETLIN 
SEARCH 
SRCH1 
NXALRM 
SMPSON 
XSODFR 
SUMDFR 
SQRDFR 
NURINC 
SPLIT 
XLOCV 
VECOUT 
PAKN 
REFLEC 
NMZMG1 
SCPSCL 
POWER 
STZ 
R0TAT1 
XSORUT 
GETX 
EXCHVS 
FOOT 
MOVECS 
CHPRTS 
CVSOUT 
CMPARV 
CRSVM 
MD0T3 
MOOT 
VPLUSV 
PLTVS1 
PLOTVS 
VSOUT 
SETKVS 
SETLNS 
VTIMSV 
SETK 
STZS 
VDOTV 
XVDVBV 
COSTBL 
FACTOR 
WAC 
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RROR FILTER OR PREDICTOR        $W IFNER-LEVINSON LEAST SQUARE E F WLLSFP 
«QFAD PV^PY N-TH WORD FROM BINARY TAPE N PACDAT 

SrOMDAPP ARITHMETICALLY TWO WORDS WHERE -0 IS LFSS THAN +0 M CMPRÄ 
«WRITE HOLLERITH TEXT ON SCOPE M 7090DISPLA 
SWRITE HOLLERITH TEXT ON SCOPE M 709DISPLA 

OR LITERAL FORMAT VFCTOR        SWRITE OUTPUT TAPE WITH NORMAL F FMTOUT 
SWRITE BINARY DATA ON TAPE M WRTDAT 

NGUAGE INTEGER VFCTOR  SPRINT OR WRITE OUTPUT TAPE A MACHINE LA F PWMLIV 
IONAL ONLINE MONITOR OF BCD TAPE WRITING                    $OPT M ONLINE 
n VARIABLES BY A THIRD ONE BEING ZERO        SCHOOSE BETWEEN TW M WHICH 

SFAST SET VFCTOR TO ZERO M STZ 
I^SET A LIST Or VECTORS TO ZFRO M STZS 
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7. Difference Between Programfl Sets I and II 

Additions 172 programs have been added to Set I in form- 

ing Set II. They are 

ADDK PASCUB MDOT QUPIT1 STZS 
ARBCOL PASTRK MDOT3 QXCOR1 SUM 
ARCTAN PIRE2 MEMUSE RDATA SUMDPR 
ASPEC2 PIXV MPACT REPLEC SWITCH 
AVRAOE PLOATV MIPLS REMAV TAMVL 
BLKSUM PMTOUT MIPLS REREAD TIKA2B(709^) 
BOOST PNDPMT MISS REVER T1MSUB 
CARIGE PT24-II MONOCK RLSPR TINGL 
CHOOSE QETHOL MOÜT RTÄPR2 TRMINO 
CHSION QETX MOÜTAI RLSSR VDOTV 
CLKON ONHOLfi MOVECS RMSDEV VDVBYV 
CMPARP QRAPHX MOVREV RNDV VBCOUT 
CMPARV HLADJ MRVRS RQAR2 VOUT 
CMPRA HVTOIV MÜLK-II RPLPMT VPLÜSV 
CNTRDB IDERIV MÜLLER SEQSAC VRSOÜT 
CNTKOH IPNCTN MÜLPLY SETINO VS0ÜT 
COLABL IINTOR MVINAV SETK VTIMSV 
CONTÜR INDEX MVNSUM SETK-II WHICH 
COSIS1 INTQRA MTNTIN SETKP WRTDAT 
CFYFL2 INTHOL MVSQAV SETKS-II XACTEQ 
CROSS INTOPR MXRARE SETKV XAVROE 
CROST INTSUM NRMVEC SETKVS XDIV 
CRSVM IVTOHV NTHA SKTLIH XDVIDE 
CSCUT IXCARQ NURINC SETLNS XLCOMN 
CÜPIT1 LIMITS ONLINE SEVRAL XLIMIT 
CVSOUT LOCATE PACDAT SHUPPL XLOCV 
DADECK LSHPT PLANSP SIPT XOOZE 
DELTA LSLINE PLOTVS SIZEÜP XREMAV 
DERIVA LSSS1 PLTVS1 SMPSON XSQEPR 
DIPPRS MATINV PLURNS SPC0R2 XSQRUT 
DIVIDE MATML1 POLYSN SQHDPR XVDVBV 
DOTJ MATML3 POWER SQROOT ZEPBCD 
DOTP MATRA QPURRY SQRSUM 
EXCH^ MATRA1 QIPURY SQUARE 
EXPAND MAXSNM QINTR1 SRCH1 
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Delewions 11 programs have been deleted from Set I in 

forming Set II. They are 

ATSH 
BENIMP 
BENSPT 

CRST1 
QETREC 
QETREC-II 

0NPMT1 
ORODLT 
ROKWIC 

UPDATE 
WRTREC 

Carryovera 95 programs were carried over from Set I to 

Set II, In all cases the date appearing on the first card 

of the symboljc deck has been changed and In most cases 

other changes have also been made, mostly to upgrade the 

documentation but in some cases to improve the coding. 

The carryovers are 

ABSVAL FSKIP LOC QXCORR 
ADANL PT24 MAXSN REVERS 
AMPHZ PXDATA MLISCL RND 
ASPECT OENIIOL MLI2A6 R0TAT1 
CHISQR OETRDl MOVE RSKIP 
OHPRIS QNPLT1 MPSEQ1 SANE 
CLOCIQ(70CO) GRAPH MSC0N1 SCPSCL 
COLAPS ORUKi MUVADD SEARCH 
CONVLV HSTPLT MVBLOK SHPTR1 
CONVLV- II HSTPLT- -II NMZMQl SHPTR2 
COSP HSTPLT- -111(709) 

-111(7090) 
N0INT1 SIMEQ 

COSTBL HSTPLT- NXALRM SPLIT 
DTSPLAf 
DISPLA( 

709) INDATA 0ÜDATA SQRMLI 
7090) IPLYEV PAKN STZ 

DSPFWT ITOMLI PLYSYN UNPAKN 
DÜBLX KIIWTl P0KCT1 VARARO 
FACTOR KOLAPS POLYDV WAC 
FAPSUM LINE    ( [709) POLYEV WLLSPP 
FASCN1 LINE     I 709O) PRBPIT XPIXK 
FOOT LINEH 1 709) PR0B2 XSPECT 
FLOATM LINEH  l 7090) PROCOR 
FRAME   ( 
FRAME   ( 

709) LINBV  i 709) PSQHT 
7090) LINBV  1 7090) PWMLIV 

PRQCT1 LINTR1 QACORR 
PRQCT2 LISTNQ Ö.CNVLV 
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